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Abstract 
 
Australia’s continuing decline in its number of statistics graduates has been related to 
students’ negative attitudes and experiences within their classrooms. Student attitudes are 
often recognised as important determinants for course performance, as well as interest and 
participation in higher education. Therefore, providing students with an enriching classroom 
experience, especially within the early stages of their education, is essential for improving 
and maintaining students’ attitudes towards statistics.   
 This dissertation focuses on the Islands, an online simulation of a human population, 
and how its implementation within the classroom can affect student’s attitudes, career 
prospects, and perceived competency towards statistics. The Islands was developed for a 
tertiary setting, so its utilisation within high schools was novel and yet to be evaluated. Three 
studies were carried out to investigate the Islands within the secondary school context, with 
each following the standard pre-post measurement-intervention protocol. Each study built 
upon the findings of the previous by improving upon their limitations and optimising the 
research design. Across these three studies there were fifteen partnered schools, and over 900 
student participants.  
 The results of the three studies varied substantially. Whilst the first study saw 
significant improvements across all domains, the second study only saw improvements for 
attitudes, with career prospects remaining stable and perceived competency decreasing. The 
third study, which was considered the most ecologically rigorous (with regards to the 
research design) saw significant declines across all three domains. When linked with the 
student’s qualitative feedback, these results revealed an important message that statistics 
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researchers have been advocating for years: teachers require more support and opportunities 
for professional training.  
 The Islands provides students with an opportunity to conduct realistic data driven 
experiments, which was expected to enrich their classroom experience and improve their 
attitudes towards statistics. Students were expected to find the Islands activities motivating 
due to the self-exploratory and realistic nature of the program. By being actively involved in 
the data collection process, students can relate to the data because they collected it (as 
opposed to simply being provided a dataset). Such an approach better emulates real world 
applications. The results of this research suggests that unless the instructor is adequately 
trained to deliver the content, students’ attitudes towards statistics are highly resistant to 
change, and in the worst case scenario, may decline. Given the prior success of the Island 
within tertiary environments, further research investigating the challenges associated with 
implementation at the secondary level, in particular with how best to prepare and train 
teachers, is strongly encouraged.  
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Chapter 1: 
Introduction 
 
1.1 Overview 
This thesis broadly concerns the declining participation of Australian students within the 
mathematical sciences. Whilst there is no formal definition of “mathematical sciences,” the 
term typically encompasses: pure and applied mathematics, statistics, operations research, 
and theoretical computer science (National Research Council, 2013). This thesis also 
subscribes to this definition. However, it focuses specifically on the field of statistics where 
graduates are lacking, and demand for them is ever increasing, in an age of Big data. This 
deficit will subsequently impact on economic growth and sustainability, threatening 
Australia’s ability to remain internationally competitive (Australian Academy of Science, 
AAS, 2016).      
 At a more specific level, this thesis describes the development and evaluation of a 
technologically-based learning strategy for improving student attitudes towards statistics. 
Many researchers have posited that affective measures, such as attitudes and motivations, can 
have a profound impact on students’ academic performance in the short term, and can 
improve the quality of their learning in the long term (Thomson, DeBortoli & Buckley, 
2013). This attitude-achievement relationship is also consistent within statistics education 
(Emmioğlu & Yesim, 2012), with many researchers suggesting that positive attitudes drive 
statistical learning and determine later use of these skills (Ramirez, Schau & Emmioğlu, 
2012). This implies that if students are disengaging during secondary school statistics classes, 
they will be very unlikely to pursue statistics-related careers. 
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 Parts of this thesis are affiliated with an Australian Maths and Science Partnership 
Program (AMSPP) project, titled “Virtualising Science: Using an Online World to Immerse 
Junior Secondary School Students in Real Applications of Maths and Science Curriculum.” 
For further details, please see: http://www.islandsinschools.com.au. The project provided 
junior secondary school teachers (Years 7 – 10) with research-based resources and classroom 
activities for engaging students in aspects of the mathematics curriculum that relate to 
scientific experimentation and data investigations. Thus, this thesis aimed to evaluate the 
outcomes of the project, focusing specifically on the changes in students’ attitudes towards 
statistics after engaging with the resources.  
 In this introductory chapter, the primary rationale driving this thesis is accentuated 
through further discussion. Specifically, the challenges of conducting real data investigations 
within school mathematics classrooms; and their implications, are explored. The discussion 
then proceeds with identifying the research aims and concludes with an overview of the 
dissertation.      
 
1.2 Rationale 
Australia is failing to produce graduates who possess the quantitative skills necessary for 
government, industry, and tertiary education (Australian Academy of Science, 2006). As of 
2011, only 0.46% of all Australian students graduated with a mathematical or statistical 
background (Organisation for Economic Co-operation and Development, 2011), falling well 
below the OECD average of 1.19%. Out of 27 OECD countries, Australia was ranked 23rd for 
percentage of graduates completing a mathematics or statistics degree. This deficit in trained 
mathematical scientists has profound implications for Australia remaining internationally 
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competitive. For example, according to the Office of the Chief Scientist (2014) Australia ranks 
81st for innovation capability into outputs such as wealth and new knowledge and is ranked 
second last (out of 33 countries with large corporate firms) with regards to collaboration in 
business and research. 
Whilst the reasons for this decline are diverse (as discussed in detail in Chapter 2), 
educational researchers insist that the shortage of mathematical scientists in Australia primarily 
have its genesis within the secondary school context (Carmichael et al., 2009). Specifically, 
researchers have voiced concern that students are becoming disengaged within school 
mathematics classes because the content fails to be interesting, realistic and practical (Office 
of the Chief Scientist, 2012). As discussed earlier, the focus of this thesis is within the field of 
statistics; however, when discussing statistics at the school level, there is unavoidable 
overlapping with mathematics, due to the positioning of statistics within the Australian 
Mathematics Curriculum. Consequently, a brief discussion of the distinctions between the two 
disciplines is provided in the sub-sections below prior to exploring the reasons for the decline 
in mathematical scientists. 
In Australia, statistics is traditionally taught as part of the Mathematics Curriculum 
(National Curriculum Board, 2009). However, there are very clear distinctions between the 
two disciplines (Ben-Zvi, 2000). Mathematics is broadly defined as an abstract science which 
investigates spatial and numeric relations (Oxford English Dictionary, 1993), and is primarily 
concerned with quantitative proof and abstraction (Scheaffer, 2006). Statistics on the other 
hand is “a methodological discipline” (Moore & Cobb, 2000) and is “concerned with finding 
out about the real world by collecting, and then making sense of, data” (Wild, 1994, p. 164). 
Unfortunately, most data are numeric in nature, resulting in the common misconception that 
statistics is a discipline within mathematics (Carmichael, 2010). This misconception is further 
reinforced by the fact that school level statistics in Australia is generally placed within the 
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Mathematics Curriculum, and therefore, taught by mathematics teachers. As a result, 
statistics lessons within high school classrooms are traditionally dominated by mathematical 
thinking (Stuart, 2003) of the kind in which teachers place an emphasis on calculating 
statistics and producing plots. Whilst the ability to solve numeric equations may provide the 
foundations for the understanding of statistical concepts, without a practical problem to drive 
learning, statistics “ceases to have meaning” (Rao, 1975, p.152). 
However, as statistics becomes increasingly important in modern society, policy 
makers world-wide have had to reconsider how the discipline is taught within schools. This is 
emphasised by the development, or redevelopment, of the curriculum across many countries. 
For example, Brazil, Costa Rica, South Africa, Spain, the United Arab Emirates and the 
United States of America, have in recent years, amended their school curricula, to include the 
teaching of statistics at much earlier levels (Batanero, Burrill & Reading, 2011). In New 
Zealand, the Ministry of Education (2007) renamed the learning area Mathematics to 
Mathematics and Statistics, which was made to reflect the difference between deterministic 
(mathematical) and stochastic (statistical) thinking (Frankcom, 2008). In Australia, the 
importance of modern statistics has also been emphasised by the development of the 
Australian Curriculum: Mathematics (Australian Curriculum, Assessment Reporting 
Authority [ACARA], 2011), which has named one of the curriculum strands as “Statistics 
and Probability.”  
Prior to these recent changes, statistics in many school curricula were mathematical in 
nature and reduced to tasks in which learners were given small organised data sets and were 
asked to produce specific graphs, compute simple statistics (e.g., the mean or median) or 
answer simple direct questions (Batanero, Burrill & Reading, 2011). Such an approach 
resulted in many students being ill-prepared for tertiary level statistics and adults who were 
statistically illiterate. As such, the new curricula were developed under the recommendations 
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that the teaching of statistics follows a Problem-Solving Approach (PSA), which focuses not 
only on statistical knowledge, but on statistical reasoning and thinking as well (Marriott, 
Davies and Gibson, 2009).  
By utilising a PSA to learning, students can experience how statisticians tackle real 
world problems. Learners are expected to design investigations; formulate research questions; 
collect data using observations, surveys, and experiments; describe and compare data sets; 
and propose and justify conclusions and predictions based on data (see Figure 1.1). 
Consequently, classroom teaching materials are made more realistic and practical – 
readdressing the concerns raised earlier by the Office of the Chief Scientist.  
 
Figure 1.1: The Problem-Solving Approach (Marriot, Davies and Gibson, 2009) 
Unfortunately, designing class activities encompassing the entire statistical 
investigative approach is often a challenge. There are many opportunities for collecting data 
through observational investigations and from secondary sources, but surveys and 
experiments can take time and/or pose difficulties, including concerns around issues of 
Specifiy 
the 
problem 
and plan
Collect the 
data
Process 
and 
represent 
the data
Interpret 
and 
discuss the 
data
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practicality, safety, and ethics which may limit the types of activities that can be carried out. 
This in turn results in many teachers reverting to providing students with a curated data set, 
or having students collect data that are of little application to the real world (e.g. rolling dice 
and flipping coins).  
As such, it is imperative that researchers provide teachers with realistic and authentic 
investigative tasks that can be carried out within the classroom, which do not challenge the 
many imposed ethical or practical constraints. Fortunately, in the present digital age, 
advancements in computer technology can assist us with teaching authentic data 
investigations within the classroom (a review of some of these technologies and their 
implications for teaching statistics is provided in Chapter 2). Despite these innovations 
however, the number of studies exploring school level statistics, specifically student 
engagement and attitudes, is lacking. Therefore, this thesis seeks to address this gap in the 
current research literature through the evaluation of a technologically-based learning strategy 
for improving student attitudes towards statistics.    
 
 
1.3 Research aim and objectives 
Given the importance of providing students with authentic classroom learning experiences, 
the broad aim of this thesis was to develop teaching resources and technology-based student 
activities which reflected the PSA to statistical inquiry, and observe if their implementation 
within the classroom improved student attitudes. The specific objectives of this thesis were 
to: 
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1.  develop innovative teaching resources and student-centred activities that can be used 
in school level mathematics classes which teach statistical investigations. 
2.  implement these resources at the school level and evaluate the changes in student 
attitudes and perceptions towards statistics. 
 
1.4 Dissertation Outline 
Chapter 2 presents a review of the current literature related to this thesis. The discussion 
within this chapter focuses on the current state of mathematical sciences in Australia – 
specifically, the impact of not having enough graduates in government, industry and 
education sectors. It then examines the relationship between attitudes and learning and 
discusses various theoretical frameworks for student attitudes within educational settings. 
This is followed by a review of some of the existing research which examines student 
attitudes towards statistics; this includes correlational, non-experimental longitudinal, and 
experimental studies. The chapter then discusses the important role that technology has 
played in teaching modern statistics and how it might be used to improve student attitudes. 
The final section of the chapter provides the specific research questions that are explored in 
this thesis.   
 Chapter 3 describes the methodology employed within this thesis. This includes a 
discussion on selecting an appropriate measure of student attitudes towards statistics at the 
secondary school level followed by an explanation of the intervention tool: The Island 
program and how it is utilised in this thesis. The chapter only provides a brief overview of the 
participants and procedures used within this thesis, as this information varies across the three 
studies (Chapter 4 to 6) and is discussed in more detail in each of the relevant chapters.  
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 Chapter 4 describes the results of the Pilot study used for this thesis. The chapter 
begins by reviewing the specific research questions mentioned at the end of Chapter 2, and 
discusses how the Pilot will attempt to address these research questions. This is followed by a 
detailed explanation of the Method employed for completing this study, which includes:  
participants, measures and procedure. The results of this study are then presented, focusing 
specifically on the outcomes which are relevant to the research questions. The remaining 
results are incorporated in the Appendix section. The chapter concludes by discussing the 
observed limitations of the Pilot, and recommendations on optimising the Phase 2 study to 
account for them. 
 Chapter 5 is concerned with extending the results of the Pilot study to schools at the 
State level, by investigating more partnered schools in Victoria. The chapter begins by 
reviewing the limitations and potential biases associated with the Pilot study, and discusses 
the amendments to the study design that will be made to account for them. It then provides 
the results and outcomes of this follow-up study, with a brief discussion on the potential 
limitations once again, and how best to rectify these in the final study.  
 Chapter 6 describes the results of the National level study associated with this thesis. 
The chapter begins by summarising the previous study, discussed in Chapter 5, focusing 
specifically on the limitations of this study and the rationale behind the changes made to the 
National level study. The Chapter then discusses the results and findings of this study, in 
relation to the research questions, with the remaining results presented in the Appendix.  
Chapter 7 addresses the research questions investigated in this thesis. The chapter 
begins by providing an overview of the three studies conducted and discusses the 
implications of their findings. The chapter concludes by discussion of the limitations of each 
study together with suggestions for future research.    
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Chapter 2:  
Literature Review 
 
2.1 Overview 
This chapter provides a review of the relevant research associated with this thesis. The chapter 
begins by describing the current state of mathematical sciences in Australia – specifically, the 
impact of not having enough graduates on government, industry and education sectors. Next, 
the chapter provides a brief discussion on the relationship between attitudes and learning, with 
definitions for key terms where appropriate. Next, a review of the major learning theories and 
theoretical frameworks for attitudes and statistics education at the school level are presented. 
Following this, the research on the attitudes towards statistics is reviewed and summarised, 
with discussions pertaining to some of the challenges mentioned in Chapter 1 being taken into 
consideration. Finally, the chapter ends with a summary of the literature review and discusses 
the incorporation of components of the literature into this dissertation. 
 
2.2 The current state of mathematical sciences in Australia 
The Australian Academy of Science (AAS, 2016) stipulates that the mathematical sciences “sit 
squarely at the center of modern life,” (p. 1) and are fundamental for the future of our economic, 
social and environmental systems. This is further supported by the Office of the Chief Scientist 
(2015) reporting that advances in the mathematical sciences alone were estimated to directly 
contribute $57.3 billion to the Australian economy each year. However, despite the continually 
growing importance of the mathematical sciences, Australia is failing to produce enough 
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mathematical and statistical graduates. In 2011, only 0.46% of all Australian students graduated 
with a mathematical or statistical background (Organisation for Economic Co-operation and 
Development, 2011), falling well below the OECD average of 1.19%. Out of 27 OECD 
countries, Australia was ranked 23rd for percentage of graduates completing a mathematical 
or statistical degree. Furthermore, when comparing Australia to countries with similar sized 
populations, it is ranked last (out of 9 countries, see Table 2.1) for number of mathematics and 
statistics graduates (OECD, 2014). 
Table 2.1: Comparing the percentage of mathematics and statistics graduates in Australia with 
similar sized population countries* (OECD, 2014) 
Year 2006 2007 2008 2009 2010 2011 
Australia 0.5% 0.5% 0.5% m 0.4% 0.5% 
Denmark 1.2% 1.1% 1.0% m 1.2% 1.1% 
Finland 0.9% 1.0% 1.2% 0.9% 0.9% 0.9% 
Germany 2.7% 2.8% 3.0% 3.0% 3.0% 3.1% 
Ireland 0.0% 0.0% 0.0% 0.9% 2.9% 2.5% 
Korea 1.7% 1.7% 1.3% 1.3% 1.2% 1.2% 
New Zealand 1.1% 1.0% 1.3% 1.4% m 1.4% 
Sweden 0.7% 0.7% 0.7% 0.7% 0.8% 0.8% 
United Kingdom 1.4% 1.4% 1.4% 1.5% 1.5% 1.5% 
m: Missing data, * Between 4.7 million and 82 million 
 
 Researchers have suggested that the shortage of mathematical scientists in Australia 
has its origins in the secondary school context (Carmichael et al., 2009), where the number of 
school students enrolling in advanced (or even intermediate) level mathematics is declining. 
Kennedy, Lyons and Quinn (2014) have indicated that the participation rates in 2012 for both 
advanced (9%) and intermediate (27%) mathematics have fallen drastically since 1994 (16% 
and 38% respectively). By comparison, entry level mathematics participation rates have 
steadily increased from 38% to 49%. Barrington (2008) has suggested that as a consequence 
of the increasing numbers of students opting out of advance, or even intermediate mathematics 
  11  
in high school has a flow-on effect on the number of prospective mathematics and statistics 
students entering higher education. 
The impact of this decline has already been felt within the government, industry and 
tertiary sectors. For example, major government bodies, including the Commonwealth 
Scientific and Industrial Research Organisation (CSIRO), Defence Science Technology 
Organisation (DSTO), Australian Bureau of Statistics (ABS) and Australian Antarctic Division 
(AAD), have all reported problems with the recruitment of suitable candidates for their 
organisations (Australian Academy of Science, 2006). In their submission to the National 
Strategic Review of Mathematical Sciences Research in Australia (2006), the ABS stated that 
they have had increasing difficulty in locating statisticians due to applicants lacking in 
“conceptual and technical skills.” 
Consequently, this decline in graduates would also have major impacts on industry and 
skilled migration as the recruitment to the workforce looks beyond Australian borders for 
candidates with the required skills. The results of the 2012 Survey of Workforce Development 
Needs has indicated that 24.9% of employers cited that ‘lack of applicants with STEM 
(Science, Technology, Engineering & Mathematics) skills’ was their biggest barrier for 
recruitment. Following this, employers reported that lack of workplace experience (24.4%) and 
the content of graduate qualifications were not relevant to business needs (18.3%) were major 
barriers for employability.  
As expected, academics and professionals within the tertiary sector have also been 
affected by this decline. According to the Australian Academy of Science (2006), there have 
been drastic changes in academic staff numbers and profiles in mathematical sciences 
departments. Between 1995 and 2005, the Group of Eight (Go8) university mathematical 
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sciences departments have lost almost a third of their teaching and research staff (AAS, 2006). 
A breakdown of this decline is provided in Table 2.2. 
Table 2.2: Teaching and research staff in mathematical sciences departments in the Go8 
universities 1995 to 2005 (AAS, 2006) 
Teaching & Research 1995 2005 Change Change % 
Adelaide 42 24 -18 -42.9 
Melbourne 37 34.5 -2.5 -6.8 
Monash 51 26.1 -24.9 -48.8 
NSW 67 49.33 -17.67 -26.4 
Sydney 64.5 38.41 -26.09 -40.4 
WA 35.1 24.5 -10.6 -30.2 
Queensland 28.43 27.85 -0.58 -2.0 
ANU Mathematics 13 11 -2 -15.4 
ANU Finance and 
Applied Statistics 
20 13 -7 -35.0 
Total Go8 358.03 248.69 -109.34 -30 
 
Despite the large number of ongoing departures from academic roles, vacancy 
advertisements in the Higher Education Section from The Australian (2004 to 2006) have 
indicated that there are few ongoing academic opportunities for prospective academics. The 
AAS (2006) have indicated that during 2004 to 2006 there were only 65 academic positions 
being advertised for a mathematical scientist, with over half of these roles requiring expertise 
in statistics or a related field.  
Given the importance of the mathematical sciences for the economic well-being of our 
nation, and the increasing demands of data-based decision making, Australia needs to identify 
the reasons underlying the decline in quantitative graduates, and what steps we can take to 
transform the current situation. In the next section, this dissertation briefly discusses some of 
the factors identified by researchers investigating this decline.   
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2.3 Factors associated with the decline 
The factors that have be associated with the decline of mathematical science graduates in 
Australia are complex and multi-factorial, including, but not limited to, social-cultural 
influences, cognitive and motivational factors, decreases in course prerequisites, and 
broadening of the curriculum. However, before presenting the factors linked with the decline, 
it is worthwhile to investigate these factors prior to the decline.  
In their classic study, Forgasz (1998) surveyed approximately 1100 mathematical 
science students from Australia to identify the factors associated with their choice to study their 
current degree. Table 2.3 provides a summary of these reasons with the respective percentages 
in descending order (note that students were able to select multiple responses) 
Table 2.3: Reasons provided for studying mathematical sciences at university  
(Forgasz, 1998) 
Why was mathematics studied at university? Percentage 
 Like mathematics 46 
 To keep options open 45 
 Wanted to study mathematics 40 
 Pre-requisite for non-mathematics course next year 39 
 Good at mathematics 36 
 Compulsory for another subject in 1996 31 
 Essential for career 28 
 Pre-requisite for mathematics course next year 27 
 Career advice 14 
 The other choices I had were worse 9 
 Other 8 
 Parents wanted me to 6 
 Lecturer/tutor encouraged me to 4 
 To be with friends 1 
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From the researcher’s results, reasons such as they liked it (46%) and they wanted to 
(40%) rated highly, suggesting positive attitudes towards maths. Also, career prospect factors 
such as to keep options open (45%) and prerequisites for courses (39%) rated relatively high 
as well. As a comparison, the reasons these same students studied mathematics in senior high 
school (year 12) were elicited, with the results provided in Table 2.4. 
Table 2.4: Reasons for studying mathematics in senior high school  
(Forgasz ,1998) 
Why was mathematics studied in high school?  Percentage 
 Pre-requisite for university 79 
 Keep options open 74 
 Wanted to 58 
 Good at mathematics 58 
 Like mathematics 54 
 Improve TER 40 
 Teacher encouraged 30 
 Career advice 25 
 Parents wanted 14 
 Other choices worse 8 
 To be with friends 3 
 Other 3 
 
Whilst the percentage of responses did vary slightly from tertiary level to secondary 
level, overall the prevalent themes were consistent. At both levels, the findings suggest that 
many students were uncertain about their future career paths; however, this was more apparent 
when choosing to study school mathematics than university mathematics. Also, the attitudinal 
aspects (wanted to and like mathematics) were rated highly at both levels. Finally, 
encouragement and advice from career counsellors and teachers at the school level (25% and 
30% respectively) were substantially higher than that of the university level (14% and 4% 
respectively). From these findings we can observe a very clear carry-over effect, from the 
  15  
school level to the university level, with similar themes, i.e. attitudes, and responses across 
both levels.  
In more recent research, attitudes continue to be a leading factor associated with student 
enrolments into higher level mathematical sciences. Unfortunately, these attitudes are typically 
negative, with many high school students finding mathematics to be “boring and unenjoyable” 
(Murray, 2011). As outlined in section 1.2, this is largely a consequence of high school students 
disengaging with the Mathematics Curriculum, and becoming disinterested with the subject as 
a whole (Office of the Chief Scientist, 2012). This view is further supported by the Victorian 
Auditor General (2012) who surveyed nine primary and secondary schools, and found large 
differences in student attitudes between primary and secondary students. Specifically, there 
was a 32.9% decrease in student’s interest towards mathematics from year 6 (74.8%) to year 9 
(41.9%).  
However it is not just students who have negative attitudes towards mathematical 
sciences, but also the Australian public. McIntosh (2015) has stated that attitude towards 
mathematics needs changing because “the general public’s perception is that it’s OK to not 
like maths.”  The author also argues that countries which are successful in mathematical 
sciences, such as France and Germany, value the discipline more highly as a society. Naturally, 
this negative perception extends to the media as well. Gould (2005) argues that the media plays 
a significant role in introducing prospective students to career options, and that the media has 
provided the community with a disservice by portraying mathematical scientists in a negative 
manner. He provides the example that mathematicians in the media are usually portrayed as 
white, middle-aged men with poor social skills (for example: the mathematician in the 
television show “Numbers”) – hardly a career pathway that many would desire. By comparison, 
enrolments into degrees such as forensic science and psychology had increased substantially 
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after the screening of popular crime shows such as CSI: Crime Scene Investigation (Gould, 
2005), where the lead characters are charming, sophisticated and popular.  
However, it is not just the career pathways which appear to be negatively perceived by 
the community. Directly related to attitudes, is the inherent ‘difficulty’ factor that many 
students associate with studying mathematical sciences. Eccles and Wigfield (1995) suggested 
that educational, enrolment and career choices were directly related to: (a) the individual’s 
expectation of success, and (b) the importance that the individual places on completing the 
task. Because of the student’s perceived difficulty with studying mathematics, they are less 
confident in their ability and are less likely to select mathematical subjects over other subjects. 
This is related to self-efficacy and the theory of planned behaviour, which form the theoretical 
framework for this thesis, and are discussed further in section 2.5.  
Due to the reasons listed above, it is arguable then that attitudes play a crucial role in 
influencing student participation in higher level mathematical sciences. In particular negative 
attitudes tend to disengage secondary school students from classroom activities and 
substantially impact their learning within mathematics classes. This in turn impacts not only 
their attitudes of mathematics, but of statistics as well, due to the nature of the Australian 
national curriculum. In the next section, this relationship between student attitudes and learning 
is explored further. 
 
2.4 The relationship between attitudes and learning 
The word “attitude” has its’ origins from the Latin word “aptus” which implies a subjective or 
mental state of preparation for an action (Allport, 1937; Breckler & Wiggins, 1989). However, 
in psychology, the construct of “attitude” did not have a globally accepted definition until the 
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late 20th century, with little agreement forthcoming on its meaning (Pratkanis and Greenwald, 
1989). One of the earlier definitions of attitude was provided by Allport (1935, p.810): 
“…attitude is a mental and neural state of readiness, organized through 
experience, exerting a directive or dynamic influence upon the individual’s 
response to all objects and situations with which it is related.” 
Allport’s definition seems to follows more closely to the Latin origins of the meaning 
and has a stronger disposition towards the “fitness” and “aptitude” of the mental state. More 
recently, attitudes have been defined as 
“a disposition to respond favourably or unfavourably to an object, person, 
institution or an event” (Ajzen, 2005, p.3), or as  
“…learned cognitive, affective and behavioural predispositions to respond 
positively or negatively to certain objects, situations, institutions, concepts or 
persons” (Aiken, 2002, p.3). 
 From these definitions it should be noted that attitude is a multidimensional construct 
that includes cognitive, affective and behavioural components (Aiken, 2002), and that they are 
expressed in evaluative terms as favourably or unfavourably (Eiser & van der Pligt, 1988). 
Similarly, in the learning of statistics, favourable attitudes are associated with stronger learning 
outcomes, whereas unfavourable attitudes are associated with impeding the learning process 
(Gal, Ginsburg and Schau 1997). A meta-analysis of 17 studies by Emmioğlu and Yesim 
(2012) found a consistent relationship between student attitudes towards statistics and 
achievement. Ramirez, Schau and Emmioğlu (2012) hypothesised that student attitudes drive 
engagement in learning and determine later use of these skills. Consequently, careful 
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consideration of manifestation of attitudes, and their role in the learning process will be 
discussed below, prior to reviewing the literature on attitudes and education. 
According to Gal, Ginsburg and Schau (1997), there are three important reasons (refer to 
Figure 2.1) which must be considered in understanding how attitudes form in and out of the 
classroom: (1) Process considerations, (2) Outcome considerations and (3), Access 
considerations.  Process relates to the manner in which attitudes influence how students learn 
within problem solving environments. The purpose of developing problem solving skills (such 
as statistical enquiry) is to suggest an answer to a problem which does not have a readily 
available solution. Process considerations (Gal et al., 1997) posit that students should feel safe 
to explore and not be afraid to experiment by applying different statistical methods. They 
should feel comfortable with statistical uncertainty, believe in their ability to navigate through 
difficult road blocks, and remain motivated to complete the task.  
 
Figure 2.1: Attitude considerations for statistics education 
(Gal, Ginsburg and Schau, 1997) 
Outcomes on the other hand pertain to the role that attitudes have on influencing 
students to think statistically outside of the classroom (Gal et al., 1997). Many students taking 
a statistics course are usually doing so because it fulfils a requirement for obtaining their 
degree, and would not be there if it wasn’t compulsory (Perney & Ravid, 1991). The goal of 
Attitude 
considerations
Process influencing the teaching / learning process
Outcome
Influencing interest to think 
statistically outside of the 
classroom
Access
Influencing whether students 
enroll in further statistics 
courses
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outcome considerations is to have students view statistics in a positive manner and appreciate 
the discipline’s applications well after completing their course (Gal et al., 1997).  
Access relates to the role that attitudes have on influencing students to pursue further 
studies within statistics. This particular consideration is of great importance in relation to the 
overall rationale driving this dissertation. Educators should focus on student’s initial encounter 
with statistics such that it leaves them with a positive experience, otherwise it may compromise 
capable students from entering further programs (Gal et al., 1997), ultimately affecting the 
number of statistical experts needed within Australia. 
 
2.5 A theoretical framework for student attitudes 
As mentioned above, studying and improving attitudes is important for motivating prospective 
students to pursue further studies in the field. In particular, understanding how student attitudes 
affect their learning (e.g. process considerations) will be advantageous for developing 
intervention programs in schools that improve student attitudes towards statistics. In this 
section the major learning theories that have driven research into attitudes towards statistics 
are described and detailed. These theories are accompanied by a discussion on how they are 
related to this thesis and the subsequent research chapters.  
 
2.5.1 Learning Theories 
Bigge and Shermis (2004, p.3) define a learning theory as: 
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“a systematic integrated outlook in regard to the nature of the process whereby 
people relate to their environments in such a way as to enhance their ability to 
use both themselves and their environments in a most effective way.” 
Modern learning theories are typically categorised into two broad families: behavioural 
and cognitive (Bigge and Shermis, 2004). Both of these theories attempt to explain the role of 
attitudes to learning from different perspectives. Behavioural learning theories posit that 
behaviours which have been reinforced or rewarded previously are likely to be repeated again 
in the future (Emmioglu, 2011). In this sense, behaviourists postulate that students’ readiness 
and willingness towards statistics should be ensured before learning. Cognitive learning 
theories on the other hand emphasise the role of attitudes on learning. For example, cognitive 
learning theories such as Bandura’s social cognitive theory contends that students’ goals, 
expectations, and competence are the important factors influencing their performance and 
developmental status (Schunk, 2008). While both of these theories examine the role of attitudes 
in learning differently, both emphasise the importance and need of having positive attitudes 
towards the process of learning statistics (Emmioglu, 2011). 
 
2.5.2 Self-Efficacy Theory 
Parallel with learning theories is self-efficacy theory (SET), which focuses on the individual’s 
judgement or belief in their own ability. According to SET an individual’s perceived self-
efficacy is influenced by four determinants: (1) previous performance accomplishments, (2) 
vicarious experiences of observing others succeed, (3) verbal encouragement by others, and (4) 
ones’ physiological reactions from which people judge their level of anxiety and vulnerability 
to stress (Bandura & Adams, 1977; Wigfield, Eccles, Schiefele, Roeser, & Davis-Kean, 2006). 
The theory postulates that students who have self-efficacy will work harder and persist longer 
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(when encountering difficult situations) than those who do not (Schunk, 1991). Perhaps 
Bandura (1977, p.194) stated it best when he famously wrote: 
“… given appropriate skills and adequate incentives, efficacy expectations are 
a major determinant of people’s choice of activities, how much effort they will 
expend, and of how long they will sustain effort in dealing with stressful 
situations.” 
Knowing how self-efficacy affects student learning is a crucial step in designing 
intervention programs to improve attitudes towards statistics. Educators should not only be 
designing activities which instil reinforced positive behavioural experiences, but also ones 
which promote self-confidence in one’s abilities as well.   
 
2.5.3 Self-Determination Theory 
Self-determination theory (SDT) is a macro theory of human motivation and personality that 
concerns peoples’ inherent growth tendencies and innate psychological needs (Ryan and Deci 
2002). SDT is concerned with the motivation behind the choices people make without external 
influences and interference. For example, within an educational context SDT would be 
concerned with exploring the question “what motivates students to learn when there are no 
tangible rewards or external pushes, such as grades and evaluations?”  
In answering this question, a consideration of the self-determination model for learning, 
which posits that apart from intrinsic motivation, individuals require three other intrinsic needs 
to maintain psychological needs: autonomy, competency and relatedness (Ryan and Deci, 
2002) should be made. These components together form the self-determination model which 
emphasizes supporting student autonomy in order to achieve positive learning outcomes. 
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Figure 2.2 below is adapted from Williams and Deci’s (1998) model for self-determination in 
medical education. 
 
Figure 2.2: A diagrammatic illustration of self-determination theory  
(Williams and Deci, 1998) 
According to SDT, autonomy relates to the belief that individuals have power over their 
behaviours. Giving students opportunities for growth and the ability to make their own choices, 
increases their sense of autonomy and reduces coercion / control (Kowcz, 2015). For example, 
Niemiec and Ryan (2009) compared two different types of learning outcome expectations for 
a group of science students at the college level. One group was told they had to teach the 
material to others (autonomy supported) and the other group were told they had to pass an exam 
(controlling behaviour). The authors indicated that the students who were expected to teach 
others developed a deeper conceptual understanding of the material, compared to those were 
just studying to pass an exam. Within statistics education, autonomy can be supported by 
replacing inauthentic assessment tasks (i.e. tasks which are unrealistic and impractical to the 
real world) with project-based, or problem-solving activities, which foster the development of 
statistical enquiry skills (Kowcz, 2015).  
Competence refers to a person’s ability to perform the skill or task. This component 
suggests that skills are more likely to be reused (and developed further) if the user perceives 
they are competent with that skill (Kowcz, 2015). Within educational settings, teachers can 
introduce challenging activities based on the student’s previously acquired knowledge and 
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skillset. Research in this domain has demonstrated that providing students with feedback 
recognising their efforts, as well as congratulating them on a job well done, is beneficial for 
growth (Kowcz, 2015).  
The final component of SDT, relatedness, is the universal nee to interact, be connected 
to, and to experience caring for others (Baumeister and Leary, 1995). In a classroom setting, 
students have a sense of belonging when their peers and teachers around them acknowledge 
and value their contributions. High levels of relatedness will mean students are more likely to 
have intrinsic motivation to perform the tasks at hand. In a classic study by Vallerand and Reid 
(1984), the researchers reported that students who perceived connections with their teachers 
performed better in schools than those whom did not. Within statistics education, educators 
should utilise activities which encourage class participation, such as group-based-tasks, where 
each student has a sense of responsibility and ownership to a particular component of the task. 
 
2.5.4 The Theory of Planned Behaviour 
The Theory of Planned Behaviour (or TPB) is a theory which attempts to explain human 
behaviour by linking one’s beliefs to their behaviours (Ajzen, 1991). The theory was proposed 
to improve on the predictive power of the theory of reasoned action (Fishbein and Ajzen, 1974) 
by including perceived behavioural control. The TPB states that attitudes toward behaviour, 
subjective norms, and perceived behavioural control, together shape an individual's 
behavioural intentions and behaviours (Azjen, 1991). Figure 2.3 below provides a model for 
the TPB adapted from Eccles et al (2009).  
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Figure 2.3: A diagrammatic illustration of the theory of planned behaviour  
(Eccles et al, 2009) 
 
The first component of the TPB model, Attitude (or Behavioural Beliefs), relates to the 
individual’s attitude towards a specific behaviour. This component is dependent upon the 
expectancy (or strength of the belief) and the value (evaluation) of the behaviour. For example, 
a student is uncertain about enrolling into a statistics degree (the behaviour) because they do 
not believe there are many job opportunities once they graduate (expectancy). The student may 
value being shown job advertisements or listening to a career councillor to learn more about 
job prospects in statistics (evaluation).  
The Subjective Norms component relates to the individual’s belief about how 
“significant others” view the behaviour, and usually contains two components: (1) normative 
beliefs (how the individual believes they should act around their significant others) and (2) 
motivation (how willing the individual is to comply with these beliefs). Continuing from the 
above example, the student may have intentions to enrol in a statistics degree (or at least find 
more information) if the students’ peers are also interested in enrolling (normative beliefs). In 
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this instance the student is motivated to enrol because their classmates share a valued view of 
the behaviour. 
The third component, Perceived Behavioural Control, relates to an individual’s beliefs 
about possessing the resources or opportunities to perform the behaviour. Note that this concept 
of perceived behavioural control is conceptually related to self-efficacy (discussed in section 
2.5.2). For example, the student discovers that they actually enjoy statistics and have the 
required tertiary requirements to enrol (resources), so they decide to email the course director 
and enquire about enrolling (opportunity).   
The fourth component, Behavioural Intention, provides an indication of the individual’s 
readiness to perform a given behaviour (internal declaration to act), and is generally assumed 
to be an immediate antecedent to the behaviour (Azjen, 2002).  This component is based on 
attitude toward the behaviour, subjective norm, and perceived behavioural control, with each 
predictor weighted for its importance in relation to the behaviour and population of interest.  
 
2.5.5 The Expectancy-Value Model of Achievement Performance and Choice 
The Expectancy-Value Model (EVM), originally developed to understand the achievement 
motivation of individuals (Atkinson, 1957), is used extensively today within the field of 
education as a theory to explain achievement and achievement-related choices (Eccles, 1983). 
The EVM is a comprehensive theoretical model connecting achievement-related choices onto 
two sets of beliefs: expectations for success and the subjective values attached to the task as 
perceived by the individual (Eccles, Wigfield, & Schiefele, 1998).  
Whilst the full EVM is an elaborate theoretical model containing many different 
components, at the most basic level it can be reduced to two fundamental motivational 
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determinants: (1) expectancies for success and (2) subjective task values (Wigfield and Eccles, 
2002). Expectancies refer to how confident an individual is in their ability to complete a task, 
whereas task values refer to how important, useful, or enjoyable the individual perceives the 
task (Eccles and Wigfield, 2002). Figure 2.4 below provides a model of the basic two factor 
EVM, adapted from Eccles and Wigfield (2002). 
 
Figure 2.4: A diagrammatic illustration of the expectancy value model  
(Eccles and Wigfield, 2002) 
In his original model, Atkinson (1957) defined Expectancy of success as a cognitive 
anticipation that performance of some act is followed by a particular consequence. In Eccles 
and colleagues’ revised model, Expectancy is defined as the beliefs about how one will do on 
upcoming tasks or activities, either in the immediate or longer-term future (Eccles, 1983; 
Eccles & Wigfield, 2002; Wigfield & Eccles, 2002). In other words, it is the student’s 
perception of the question “Can I do the task?” Research supports the hypothesis that a “no” 
answer to this question predicts poorer performance and less motivation to select more 
challenging tasks (Wigfield et al., 2006). For example, a student might believe that they really 
struggle with mathematics in high school. This leads them to expect that they will perform 
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poorly in quantitative subjects, such as statistics, in university. These beliefs then impact their 
actual choices and performance in university. 
The second factor, Subjective Task Value, pertains to the perceived value of the task 
and is determined by four related constructs: (1) Intrinsic value: the enjoyment the individual 
expects to experience while completing the task, (2) Attainment value: the extent to which 
completing the task is consistent with the individual’s self-image, (3) Utility value: the value 
the individual places on completing their long range goals and, (4) Cost: the perceived cost of 
completing the task (Eccles, 2009). Overall, these constructs summarise the individual’s 
internal question, “Do I want to do the task?” Within an educational context, research has 
demonstrated that learning at school requires the desire to engage in the task (Wigfield et al. 
2006). Below, brief descriptions of these four constructs within the Subjective task Value factor 
are provided. 
The first construct, Intrinsic Value, refers to either the enjoyment, or expected 
enjoyment, whilst completing the task (Eccles, 2009). This construct is closely related to the 
theory of intrinsic motivation and interest (described in section 2.5.3). According to 
researchers, intrinsic motivation is at its peak when individuals are completing tasks that they 
enjoy (Ryan and Deci, 2002), and that engagement will be highest when individuals are 
completing tasks they find interesting (Eccles, 2009). Within education settings, there is strong 
evidence to suggest that interests, intrinsic motivation, and intrinsic value predict greater 
academic engagement and learning (Eccles et al., 1998; Wigfield et al., 2006). 
The second construct, Attainment Value, refers to the link between tasks and 
individuals' own identities and preference (Eccles et al., 1998). The researchers suggest that as 
individuals mature, they develop a self-image of who they are and what they would like to do 
based on various factors such as the following (from Eccles, 2005):  
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1. conceptions of one's personality and capabilities,  
2. long range goals and plans,  
3. schema regarding the proper roles of men and women in one's culture group,  
4. instrumental and terminal values,  
5. motivational sets,  
6. ideal images of what one should be like;  
7. stable personal interests, and  
8. social scripts regarding proper behaviour in a variety of situations. 
The researchers suggest that these parts are critical to one’s self-definition and in turn 
influence the value that the individual attaches to various activities. For example, if performing 
well at school and achieving high grades is a central part of one’s self-image, then that student 
should place higher value on investing time and energy into doing well in school, than in other 
pursuits, because doing well in school has high attainment value for this individual (Eccles, 
2009).  
The third construct, Utility Value, refers to how well a task fits into an individual's goals 
and plans or fulfils other basic psychological needs. For example, if students plan to become 
actuarial scientists then studying mathematics and statistics in university will have high utility 
value because the subjects will act as prerequisites for the student to enrol into the required 
accredited actuarial programs after they graduate. However, if studying these types of subjects 
are not required for the student’s future career, then they may view completing these subjects 
as having low utility value, which in turn does not motivate their efforts.    
Finally, the Perceived Cost construct relates to a set of internal beliefs that describe the 
cost of engaging with the activity. According to Eccles (2009), cost is influenced by many 
psychological factors, such as anticipated anxiety, fear of failure, fear of the social 
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consequences of success, such as rejection by peers or anticipated racial discrimination, or 
anger from one's parents or other key people, and fear of loss of a sense of self-worth. Perceived 
Costs are usually conceptualised in terms of the loss of time and energy for other activities, 
rather than a value of currency. Students need to be shown the importance of the task they are 
completing and its’ relevancy to the real world, to ensure that they do not have the perception 
that it is costing them valuable time way from their other preferred activities.     
 
2.5.6 Bloom’s Taxonomy 
In section 1.2, this thesis posited that the teaching of statistics should follow a Problem-Solving 
Approach (PSA), because it enhances the learning of statistical reasoning and thinking. In order 
for a student to utilise the PSA (with regards to solving a real-world problem), they would 
require a number of different cognitive skills. In 1956, Benjamin Bloom suggested a 
hierarchical model which can be used to rank different cognitive skills by levels of complexity. 
This model originally utilised the following six domains (in order of level of mastery): 
Remember, Understand, Apply, Analyse, Synthesise, and Evaluate to classify cognitive skills. 
In 2001, Anderson and Krathwol revised and updated Bloom’s taxonomy, due to limitations 
with the original hierarchy. For example, some researchers had commented that the taxonomy 
lacked a systematic construction rationale (Morshead, 1965), whilst others have commented 
that the higher levels were not hierarchical, but parallel. The revised taxonomy includes the 
following levels: Remember, Understand, Apply, Analyse, Evaluate, and Create. 
  The lowest level of Bloom’s revised taxonomy, Remember, relates to a student’s recall 
ability. This level is typically associated with remembering facts and terms, or even answers 
without necessarily understanding what they mean. For example, a student might simply be 
asked to “write down the formula to calculate the regression equation.”  
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 The second level of Bloom’s revised taxonomy, Understand, builds upon the previous 
level by asking the student to attach meaning to the information being recalled. For example, 
if a level 1 (Remember) task is to “write down the formula to calculate the regression equation,” 
then the level 2 extension of this could be to explain what and how the formula works. Such a 
task would require a deeper level of cognitive skill. 
 The third level of Bloom’s revised taxonomy, Apply, typically involves learners using 
some prior knowledge (e.g. level 1 and 2) to solve problems and apply them within new 
situations. For example, a student might be provided with a new dataset and are asked to 
“calculate the regression equation” for said set. Here, the student can recall the formula (level 
1) and knows how it works (level 2). 
 The forth level of Bloom’s revised taxonomy, Analyse, requires the learner to examine 
the problem in parts (usually in a deductive step of some sort), and make appropriate 
conclusions in relation to the target problem. For example, a student calculates the regression 
equation for a new dataset (level 3) but suspects there are problems with the data, e.g. problems 
with skewed data. The student would explain how the presence of outliers could influence their 
regression equation, and attempt different transformation techniques to deal with irregular data 
distributions. 
 The next level of Bloom’s revised taxonomy, Evaluate, typically involves the learner 
critiquing and comparing collated information / methodologies. This sometimes involves 
presenting and defending their ideas by making informed decisions. For example, a student has 
attempted a few different transformation techniques to deal with skewed distributions for their 
data set (level 4), and then calculated a different regression equation for each transformation 
(level 3). At the fifth level, the student would be able to compare these different correlation 
coefficients, and provide critiques for each.  
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 The final level of Bloom’s revised taxonomy is Create and typically involves the 
learner applying their knowledge in a novel approach (at least to the learner) to solving a 
problem. Within a statistics context, this may include devising a new method, model or 
evaluation procedure. For example, proposing a new model based upon various transformations 
of the data (level 5), which the student has systematically critiqued. 
 In considering how Bloom’s revised taxonomy relates to the PSA described in section 
1.2, Marriott et al (2009) have mapped the levels of the taxonomy to the four stages of the PSA 
(see Table 2.5.6). Marriott et at suggest that teaching statistics using the PSA approach aligns 
closely with all levels of Bloom’s revised taxonomy, and therefore, can help students develop 
all levels of understanding.  
The previous discussion has reviewed some of the major learning theories and 
theoretical frameworks for achievement and learning. Whilst each of the theories may have 
focused on separate components or constructs, it is arguable that they share a related theme: 
attitudes. This is because many of the desired outcomes are influenced by the affective 
components, such as attitudes and motivations, of the individual. In particular, a behaviour is 
more likely to be engaged in if there are positive attitudes associated with said behaviour by 
the individual. This thesis also subscribes to this belief, positing that students are more likely 
to pursue statistics at the tertiary level if their attitudes of statistics is positive during the school 
level. In the next section, a review of studies examining attitudes towards statistics at the school 
level is provided.   
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Table 2.5.6: Revised Taxonomy and the Problem Solving Approach 
Stage of the Problem Solving Approach Level in the revised taxonomy 
1. Specify the problem and plan 1. Remember 
2. Understand 
3. Apply 
4. Analyse 
6. Create 
2. Collect the data 1. Remember 
2. Understand 
3. Apply 
4. Analyse 
6. Create 
3. Process and represent the data 1. Remember 
2. Understand 
3. Apply 
4. Analyse 
4. Interpret and discuss the data 1. Remember 
2. Understand 
4. Analyse 
5. Evaluate 
6. Create 
 
 
2.6 Research on Attitudes towards Statistics 
The following section will review the past and recent research on attitudes towards statistics 
within educational settings. The review of the research literature is presented in different 
sections based on the respective research designs: correlational, longitudinal and experimental. 
Note that whilst the focus of this thesis is for statistics education at the secondary school level, 
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very few studies have explored statistics within this context. Subsequently, a large proportion 
of this review section is based on studies conducted at the tertiary level. 
2.6.1 Correlational Studies 
A meta-analysis of 17 studies by Emmioglu and Capa-Aydin (2011) has reported a statistically 
significant positive relationship between student achievement and attitudes towards statistics 
(as measured by the Survey of Attitudes Toward Statistics, SATS, Schau, 1992, 2003a). These 
studies were conducted across eight different countries: United States, Italy, Spain, Israel, 
Netherlands and Switzerland; and involved samples between 49 and 2031 student participants. 
The authors reported that the effect size estimates from these studies varied between small and 
large effects, although the majority fell within the small effect range. In addition, the authors 
reported that region appeared to have an impact on the attitude-achievement relationship, with 
the U.S. studies typically having double the correlational strength compared to the non-U.S. 
counterparts.  
For example, one of the larger U.S. studies from this meta-analysis, Cashin & Elmore 
(2005) examined the pre and post course responses from 342 graduate and undergraduate 
students enrolled in large inferential statistics courses. In their study, the authors reported 
significant positive sample correlations (r) between statistical achievement and the four attitude 
domains measured by the SATS, Affect, r = .45; Cognitive Competence, r = .43; Value, r = .32; 
and Difficulty, r = .30. By comparison, the largest Non-U.S. study from this meta-analysis 
(Tempelaar, Schim van der Loeff, & Gijselaers, 2007) compared the statistical reasoning ability 
(as measured by the Statistical Reasoning Assessment Test, Konold, 1989; Garfield, 1996, 
1998a, 2003) of 1618 Dutch students with their attitudes towards statistics. Similar to the 
aforementioned U.S. study, the authors also reported significant positive correlations between 
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achievement and the four attitude domains measured by the SATS, Affect, r = .12; Cognitive 
Competence, r = .12; Value, r = .10; and Difficulty, r = .11.  
To account for this potential region effect, Emmioglu and Capa-Aydin (2011) divided 
the meta-analysis into two groups: U.S. and Non-U.S. studies. Table 2.6 below provides the 
correlation coefficient, 95% CI, and Hedges and Olkin’s Q Statistic for this component of their 
meta-analysis. 
Table 2.6 Meta-analysis separated by region 
(Emmioglu and Capa-Aydin, 2011) 
   
Affect 
Cognitive 
Competence 
 
Value 
 
Difficulty 
 r .39 .39 .27 .26 
U.S. studies (n = 8) 95% CI (.36 - .42) (.37 - .42) (.24 - .30) (.23 - .29) 
 Q 23.22* 25.69* 20.79* 17.99* 
 r .18 .19 .14 .13 
Non-U.S. studies (n = 9) 95% CI (.15 - .21) (.16 - .22) (.11 - .17) (.10 - .16) 
 Q 25.93* 27.80* 10.70 14.50 
 r .30 .30 .21 .20 
Combined (n = 17) 95% CI (.28 - .32) (.28 - .32) (.19 - .23) (.17 - .22) 
 Q 146.87* 145.77* 65.91* 64.83* 
* p < .01 
The authors commented that in every instance, the effect size estimates within the U.S. 
studies were approximately double in size compared to the Non-U.S. studies, which may have 
been a consequence of sample differences, for example, gender, major, education level, course 
structure. Interestingly, these regional differences were also observed within an Australian 
setting. Hood, Creed and Neumann (2012) investigated the relationship between student 
achievement and the four attitudinal domains on the SATS for Australia students (n = 149). 
The author’s findings were consistent with that of the meta-analysis by Emmioglu and Capa-
Aydin (2011), with both Affect and Difficulty having much lower correlational strengths when 
compared to the U.S. studies, r = .11 and r = .09 respectively. However, Cognitive Competence 
and Value had correlational strengths close to those of the U.S. studies (r = .28 and r = .23 
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respectively). These differences across region may have resulted from different measures used 
to assess statistical achievement (Emmioglu & Capa-Aydin, 2011). 
 By comparison, many of the correlational studies which did not utilise the SATS (and 
were not contained in the aforementioned meta-analysis) typically also reported significant 
relationships between attitudes and achievement. For example, Vanhoof, Sotos, Onghena, 
Verschaffel, (2006) conducted a study consisting of 264 tertiary students completing an 
introductory statistics course. The students were administered the Attitudes Towards Statistics, 
ATS, questionnaire (Wise, 1985) across two instances: once at the beginning of their first year; 
and again at the beginning of their second year. The researchers linked these questionnaire 
responses to the student’s exam results across various years (first through to third), as well as 
the student’s dissertation grade in their fifth year. The authors reported a significant positive 
correlation between attitudes towards statistics and exam results across the years. At the same 
time, the authors raised a potential short-term interaction, with the relationship between 
attitudes and achievement appearing stronger in earlier years of the course (first and second) 
than the later years.   
It is also interesting to examine the relationship between attitudes and achievement in 
earlier works, i.e. before there was a major decline in quantitative graduates in Australia. 
Bendig and Hughes (1954) explored the then unknown relationship between student 
achievement and student attitudes in statistics. The authors presented a classroom of 
introductory statistics students (n = 50) with their beliefs (via a class lecture) regarding the 
relationship between students attitudes and course achievement. The students were then asked 
to anonymously write several short paragraphs pertaining to their feelings regarding attitudes 
and achievement, and submit them before the next class. The researchers derived fifty 
statements from these responses which were used as part of an attitude scale (rated on a five 
point Likert scale), with example items being: I’ll probably never use what I learn in this course 
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after I graduate. In the following semester, the researchers administered this scale for 71 
introductory statistics students, and linked these results with the student’s respective course 
grades (achievement). The authors reported that student attitudes is a partial determinant of 
student achievement, with attitudes towards statistics accounting for four to five percent of the 
variability in achievement. 
 
2.6.2 Non-experimental Longitudinal Studies 
In this section a review of the studies investigating students’ attitudes towards statistics, both 
before and after taking a statistics course, are summarised. These studies pertain to research 
without some form of intervention, teaching or otherwise, to influence post attitudinal 
responses. Instead, any changes in attitudes were hypothesised to be the consequence of the 
student taking the statistics course. 
 Evans (2007) conducted a study which paired student’s attitudes towards statistics 
before and after taking an introductory statistics class. The sample consisted of 115 
undergraduate students from three disciplines: mathematics (n = 30), psychology (n = 43), and 
sociology (n = 42). This study revealed that there was no overall significant difference in 
attitudes towards statistics over the duration of the course. Interestingly, the study revealed that 
in some instances students actually had positive attitudes towards statistics, yet still stated that 
they would “rather not be taking statistics and would not enjoy taking other statistics courses 
in the future” (Evans, 2007, pg. 26). The author commented that this may potentially be a result 
of real-world applications within the classroom (or lack thereof), and incorporating more 
hands-on, authentic activities may see a change in college statistics education. 
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 In a similar study Sizemore and Lewandowski (2009) examined the before and after 
survey responses of 139 undergraduate psychology students completing a course on research 
and statistics. The study implemented pre and post questionnaires exploring six measures of 
attitudes: (1) attitudes towards research, (2) attitudes towards statistics, (3) perceived utility of 
research, (4) perceived utility of statistics, (5) perceived ability of research, (6) perceived 
ability of statistics, and a 15 item multiple choice test to assess knowledge of the content learnt 
during the course. The authors reported that whilst knowledge did increase significantly, 
attitudes towards research, attitudes towards statistics, perceived ability in research, and 
perceived ability in statistics did not change. However, perceived utility of research, and 
perceived utility of statistics revealed significant declines. Sizemore and Lewandowski (2009 
proposed that this decline may have resulted from students becoming discouraged by the 
tedious nature of the course activities (such as library research), and that a more applied focus 
may counteract these issues.  
 In a much larger scaled investigation, Schau and Emmioglu (2011) examined over 1400 
undergraduate students (cumulative from various studies) completing a statistics course, and 
compared their pre-post responses for the seven components of the SATS-36 (Schau, 2005): 
Affect, Cognitive Competence, Value, Difficulty, Interest, and Effort. The authors reported 
that none of the seven components demonstrated improvement between the pre and post 
measurements. Instead, the components Affect, Cognitive Competence, and Difficulty 
remained the same, and Value, Interest, and Effort revealed a significant decline. The authors 
posited a potential teacher effect to explain these findings, with instructors whom do not 
consider student attitudes to be of importance, also placing little emphasis on the student 
experience within their courses as well. The authors go on to advise that careful evaluation of 
course instructions are crucial for improving student attitudes towards statistics. 
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Whilst the results of the studies mentioned within this section are fairly consistent with 
one another, the number of studies is limited and further research is warranted. Nonetheless, it 
is apparent that simply enrolling and taking a traditional statistics course will not improve 
students’ attitudes towards statistics. In the worst case scenario, attitudes towards statistics may 
even decline (e.g. Schau and Emmioglu, 2011; Tempelaar and Schim van der Loeff, 2011) after 
a semester enrolled in a statistics course. Such instances typically occur when students become 
less motivated, and / or start finding the discipline more difficult (or at least more difficult than 
they originally believed).  
 
2.6.3 Experimental Studies 
Due to the difficulty of conducting an experiment within educational contexts, only a small 
number of studies have investigated the effects of various intervention strategies on students’ 
attitudes toward statistics. Some of these strategies included online and computer based 
instruction (Suanpang, Petocz and Reid, 2004), value-reappraisal intervention (Acee and 
Weinstein, 2010), project based and student-centered instruction (Carnell 2008; Wiberg, 2009). 
In this section, a brief summary of some of these studies are provided. 
 As previously discussed in Chapter 1, one of the main issues pervading statistics 
education is that many students fail to recognise the importance of the discipline and how it 
affects them at an individual level. Acee and Weinstein (2010) conducted an experiment to 
examine if introducing value-reappraisal (VR) intervention strategies would change how 
students felt about statistics in general, and the perceived usefulness of the discipline for their 
future. The students were randomly assigned to either the VR group (n = 41) or the Control 
group (n = 41). Students in the VR group were presented messages and short passages 
regarding the importance of statistics during their classes and were provided guidance in 
exploring the value of the discipline. Students in the control group read four passages on 
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multicultural education which were not expected to influence the variables described above but 
could still be beneficial to students in other ways. The researchers were interested in comparing 
the two groups across three components of student perception: (1) Task value, (2) Endogenous 
instrumentality, and (3) self-efficacy (please see section 2.5 of this chapter for an explanation 
of these variables), which were measured using pre and post instruments at different time points 
throughout a 12 week period. The researchers reported that the VR group demonstrated 
significant improvements in both task value and endogenous instrumentality between the pre 
and post measures, whereas the control group remained stable. However, self-efficacy did not 
change for either group. The authors also reported that students in the VR group were 
significantly more inclined to access additional statistics Web sites, which was an interesting 
finding because accessing the statistics Web sites was not a course requirement. These findings 
lend evidence to the strength of intervention strategies implemented in classrooms which may 
impact student’s self-exploration and autonomy (discussed below). 
 Suanpang et al (2004) conducted a study to investigate how usage of an e-learning 
system can affect student’s learning outcomes and course satisfaction. The study was 
conducted in Thailand, which at the time, 2004, primarily consisted of traditional pen / paper 
learning. This study involved 269 business statistics students, with which 113 were assigned to 
the new e-learning intervention, and the remaining 156 were given the traditional mode of 
learning. The e-learning intervention method utilised an online learning management system 
(LMS) to store and deliver content, and to promote discussion via email and discussion boards. 
Universities from developed countries were already familiar with LMS systems, such as 
Blackboard, Moodle, and Canvas. However, Thailand was only beginning to see its emergence, 
so it was interesting to examine how students’ perceived this for the first time. The authors 
reported that the e-learning students achieved significantly better learning outcomes, with 
regards to grades and levels of course satisfaction (as measured by the SATS) compared to 
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traditional students. The authors posited that these positive findings may have resulted from 
students “playing” with the new technology (Suanpang et al., 2004, p 11), with self-exploration 
contributing positively to student attitudes. 
 Parallel to this theme on self-exploration, Wiberg (2009) conducted a study to compare 
a traditional statistics course (n = 20) to one which focused on student-centered learning and 
problem solving (n = 24), for attitudes towards statistics, as measured by the SATS. The 
intervention course utilised Kolb’s (1984) cyclic learning process: (1) concrete experience, (2) 
observations and reflection, (3) forming abstract concepts, and (4) testing hypotheses and new 
situations for the delivery of the course content. The authors posited that the majority of the 
students in the intervention course (79.2%) had a positive impression of statistics after taking 
the course. By comparison, 70% of students from the traditional course expressed some form 
of negative impression of the course. The author suggests that the positive findings observed 
in the intervention group may have been resulted from students utilising Kolb’s learning circle, 
which emphasises a problem solving approach to learning and is data-driven. 
 However, not all authors have reported significant improvements in student attitudes 
when implementing a problem solving approach in their courses. Carnell (2008) conducted a 
study which saw the introduction a student-designed data collection project as part of the 
assessment tasks for a sample of 42 students enrolled into an introductory statistics course. The 
study involved students self-selecting into either the intervention (n = 22) or control (n = 18) 
groups, without prior knowledge of whether or not a project component was to be included. 
Students in the intervention group formulated a unique research question that they wanted to 
investigate, designed and collected the required data, and presented their findings via a report 
and oral presentation. Throughout the 6 week project time frame, an instructor provided 
students with support and answered questions as needed. Both groups were administered the 
SATS-36 before and after the intervention period. The author reports no significant difference 
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between the two groups with regards to all six subscales on the SATS-36. Univariate analyses 
indicating that both groups had decreased significantly on the Interest subscale. The 
intervention group additionally saw a significant decrease in Effort, whereas all other factors 
remained stable for both groups. The author posits that simply including a project will not 
automatically see improvement in student attitudes. Rather, educators should carefully consider 
the format, amount and time-frame of student projects before they are introduced into the 
classroom. The author advocates the need for more empirical research into this field to establish 
whether implementing projects has a beneficial effect on student attitudes towards statistics. 
From the above studies we can observe that by implementing some form of 
experimental intervention, students’ attitudes typically improved. However it is worth noting 
that these studies were conducted for tertiary students only, and further research is required to 
see if the results can be generalised to secondary school students. The control groups from 
these studies typically did not change with regards to attitudes towards statistics, which further 
supports the research from section 2.3.2 (non-experimental studies). In line with the research 
recommendations provided in Chapter 1, the revised course intervention suggested by Wiberg 
(2009) utilised a cyclic PSA to learning and demonstrated significant improvements in student 
attitudes. However, a similar intervention strategy by Carnell (2008), which utilised student-
designed data collection projects found no difference between treatment groups. The author 
suggests these results may be the consequence of only completing one student project, and 
cautions that the sample size was small (n = 24 in the intervention group). There is also the 
issue of authentic and realistic data (or lack thereof) that was previously raised in Chapter 1. 
Whilst students were free to suggest their own projects and collect their own data, students 
would have been limited by what they could have easily and ethically collected within the time 
frame provided.  
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This issue is particularly true at the school level, where the classroom activities are even 
more restrictive. As discussed in chapter 1, it is difficult to provide school students with 
interesting and authentic activities due to various classroom and ethical constraints. However, 
given the positive outcomes of some of the research studies involving technology mentioned 
above (e.g. Allredge, Johnson & Sanchez, 2006, Mocko & Jacobe, 2010), in conjunction with 
the theory on attitudes and achievement, similar strategies may be effective for overcoming the 
constraints currently restricting school students. Additional studies within this domain are 
required to investigate if technology is a viable solution to overcoming these limitations.  
 
 2.7 The role of technology in learning modern statistics, and its 
consequence on student attitudes 
Over the past couple of decades, the developments in computing technology have radically 
transformed the practice of statistics. For example, the computation power of modern 
computers has relieved the burden of manual calculation associated with many statistical 
procedures, and has improved the modelling of complex systems (Meletiou-Mavrotheris et al., 
2007). Naturally, this has led to revised curricula for statistics education; which take full 
advantage of these advancements in technology, and exposes students to a more data-driven 
approach to learning. For example, modern statistics courses typically include statistical 
packages, educational software, spreadsheets, applets, graphing calculators, multimedia 
material and data repositories (Chance, Ben-Zvi, Garfield, & Medina, 2007).  
However, these are only a few examples of how technology is shaping statistics and 
statistics education. Continuous advancements have provided statistics education researchers 
with the opportunity to create entirely new learning environments, and substantially increase 
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the range and sophistication of classroom activities (Hawkins, 1997). For example, social 
networking sites, such as NING, DIIGO and PANWAPA, have provided a tremendous 
opportunity for students to connect and collaborate. Jenkins et al (2009) note that the ability to 
utilise such websites promote the techniques which “build on the foundation of traditional 
literacy, research skills, technical skills and critical analysis skills taught in the classroom” 
(p.19). These necessary skills are often developed in conjunction with distributed learning 
environments – designed to leverage activities around principles of distributed cognition, and 
collective intelligence (Klopfer et al., 2009). According to the distributed cognition model, 
cognition and knowledge are not confined to an individual; rather, it is distributed across 
objects, individuals, artefacts, and tools in the environment. By collaborating and assembling 
collective knowledge with others, students produce the capacity for cognition and 
accomplishment far beyond what one person could achieve alone (Klopfer et al., 2009). 
Another example of an enhanced technological learning center is learning via digital 
gaming. Presksy (2001) posits that digital games are characterised by a set of rules, goals and 
objectives, and that any action taken within a game results in outcomes and feedback; this is 
similar to the basic structure of a standard classroom activity. Moreover, gaming is already 
widespread within our culture, with more than two-thirds of Australians playing computer or 
video games daily (International Education Association of Australia, 2009). This provides an 
obvious benefit for students who are often already familiar with the nature of gaming. A recent 
example of a digital game, designed for educational purposes, is ‘Lure of the Labyrinth,’ 
developed by the MIT Education Arcade. Lure of the Labyrinth is a web-based puzzle 
adventure game where players explore a gaming environment (to save a kidnapped pet) and 
use algebra to solve puzzles. Ultimately, these puzzles were designed to help students embody 
the thinking, processes, and habits of the mind of a scientist; and to promote the concepts of 
forming hypotheses and testing and altering variables.  
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Parallel to digital gaming, simulations are “analogies of real world situations” 
(Prensky, 2007, p.128) and are another example of learning via technology. It is worth noting 
that simulations separate themselves from digital games by not including the ‘win state’ that 
exists within the dynamics of a game (Klopfer et al., 2009). Many of the skills and benefits 
listed previously for digital games are also true for simulations. However, simulations allow 
for learning opportunities and experiences that might otherwise be impossible to create within 
a traditional classroom – learning experiences that are authentic models of the real world. An 
example of a simulated environment for examining real world situations was the Island 
(Bulmer and Haladyn, 2011) and subsequent upgrade the Islands 
(https://islands.smp.uq.edu.au). This program is an open-ended virtual environment which 
allows students to design scientific studies and collect data from virtual humans, which 
overcomes the ethical and practical barriers presented by real research. One of the major 
strengths of the Island program is that it allows students to experience the entire process of 
statistical problem solving within an engaging context. Given these applications, the Island 
(discussed in detail in Chapter 3) could represent a viable solution to overcome the classroom 
issues raised thus far in this thesis.  
 
2.8 Chapter Summary & Research Questions 
In this chapter, a review of the current literature in relation to this thesis was provided. The 
discussion focused on the current state of mathematical sciences in Australia – specifically, 
the impact of not having enough graduates in government, industry and education sectors. It 
then examined the relationship between attitudes and learning and discussed various 
theoretical frameworks for student attitudes within educational settings. The major theoretical 
framework that formed the basis of this thesis was the Expectation-Value Model (see section 
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2.5.5). Based upon this model, this thesis posits that improving student’s attitudes towards 
statistics will result in more students considering quantitative careers and pathways. 
 This was followed by a review of some of the existing research which examines 
student attitudes towards statistics; including correlational, non-experimental longitudinal, 
and experimental studies. However, the results of these studies varied. Whilst some reported 
a significant improvement in student attitudes (see Acee and Weinstein (2010), Section 
2.6.3), others found no change (see Carnell (2008), Section 2.6.3). This suggests that further 
research is required to determine if intervention strategies are effective in improving student 
attitudes towards statistics, and if so, what would be the best approach to do so.  
 The chapter then discussed the important role that technology has in teaching modern 
statistics and how it has been posited to improve student attitudes. One such technology 
discussed was the Islands, an open-ended virtual environment which allows students to 
design scientific studies and collect data from virtual humans. Earlier studies utilising the 
Islands within a tertiary environment have revealed promising results (see Chapter 3). 
However no research investigating the Islands within secondary education has yet to be 
conducted. Given the study aims outlined in section 1.3, and the discussion in this chapter, 
the research questions for this study are thus as follows: 
1: Is the Island program a viable solution to overcoming the ethical and practical constraints 
currently limiting the classroom environment? 
2: In what ways does the Island program affect students’ classroom experience towards 
statistics? 
3: To what extent does the Island program affect students’ opinion of career prospects in 
statistics? 
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Chapter 3:  
Method 
 
3.1 Overview 
The focus of this chapter is to describe the methodology employed for the research studies 
presented in the subsequent chapters. The overview of the four studies is provided here, with 
the specific measures and procedures being elaborated in their relevant chapters. However, an 
overall research plan is discussed in this chapter, with justifications for how the four studies 
fit into the overall scheme of this dissertation. It is followed by a review of concurrent 
measures related to attitudes towards statistics. This leads to a discussion on the selection and 
development of the methods used within this dissertation. 
 
3.2 Overall study design 
This dissertation utilised a research design incorporating four phases which address the 
overall research questions posed at the end of Chapter two. Whilst each phase is independent 
of the previous, with its own methodology, it is recommended that the chapters be read in the 
order they are presented. This is because each succeeding phase’s research design utilises the 
results of the previous phase. Figure 3.1.1 below provides a diagrammatic illustration of the 
research studies and a brief description of what each phase entailed.  
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Figure 3.1.1: Overall study design for this dissertation 
 In Phase 0 (detailed in section 3.2), the measures and materials associated with the 
subsequent phases were determined. This includes: (a) selecting the measure for assessing 
student attitudes towards statistics, and (b) developing the Islands resources. The primary 
goal of each of Phase 1 (detailed in Chapter 4), Phase 2 (Chapter 5) and Phase 3 (Chapter 6) 
was to answer the first three research questions, as repeated below: 
1: Is the Island program a viable solution to overcoming the ethical and practical 
constraints currently limiting the classroom environment? 
2: In what ways does the Island program affect students’ attitudes towards statistics? 
3: To what extent does the Island program affect students’ opinion of career prospects 
in statistics? 
 In Phase 1, a pilot study involving one secondary school (n = 88) was conducted. The 
pilot was primarily concerned with addressing the first research question and explored the 
feasibility of using the Island program in the classroom. This involved visiting a selected 
school and administering a brief Island activity for the students. Preliminary data pertaining 
to student attitudes towards statistics (research question 2), and career prospects (research 
question 3), were also collected before and after completing the Island activity.  
Phase 2 expanded upon the results of the pilot by: (a) including a larger sample (four 
schools from Victoria, n = 266), (b) modifying the instrument for measuring student attitudes 
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and (c) developing nine additional Island activities and converting them into an online digital 
text format. Unlike the Pilot however, Phase 2 involved the students completing multiple 
Island activities (usually over two weeks), in addition to some schools opting to have students 
complete an Island based project (discussed further in Chapter 5). 
Phase 3 utilised a similar research design to Phase 2, except it included a much larger 
sample, with twelve schools from across the country. The resources were reviewed and 
modified further with the assistance of various academic collaborators. These refined 
resources were then hosted on a website (http://www.islandsinschools.com.au/) designed to 
provide easier access for teachers. Finally, Phase 3 utilised a version of the Island, “the 
Islands” (discussed in section 3.5) as the intervention tool. 
Despite differences in the research design for each study, they all utilised the same 
Islands program with associated Island activities, as an intervention. In this chapter, a brief 
overview of the Islands will be discussed (section 3.4). The associated Islands activities are 
unique to each specific phase and will be covered in their respective chapters. In addition, the 
measurement instrument used to assess attitudes towards statistics also varies from study to 
study due to an evolving focus. These variations are also described in their respective 
chapters. 
 
3.3 Selecting a measure of student attitudes towards statistics 
This section discusses the selection of a suitable measure of attitude towards statistics for use 
in a secondary school context. Existing measures (e.g. Survey of Attitudes Towards Statistics, 
Statistics Attitude Survey, and Attitudes Towards Statistics) examined at commencement of 
this thesis raised concerns about their appropriateness at the school level because they were 
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designed specifically for tertiary students.  Therefore, it was decided to adapt existing measures 
for use in secondary schools. Figure 3.2.1 outlines the major steps involved in this process. 
 
Figure 3.3.1: Process map for Phase 0 
As with any measurement instrument, its output must be a valid and reliable measure 
of the construct (Clark, 2010). Recent studies by Nolan et al (2012) and Ramirez et al (2012) 
have reported 22 measures designed to assess students’ attitudes towards statistics. However, 
of these instruments, only four have been shown to have clear evidence of reliability and 
validity (Pearl et al, 2012). These include: The Statistics Attitude Survey (SAS), the Attitude 
Towards Statistics Scale (ATS), and the two versions of the Survey of Attitudes Toward 
Statistics (SATS-28 and SATS-36). Table 3.2.1 briefly summarises these four measures by 
describing the components comprising each instrument. 
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Table 3.2.1: Comparing the SAS, ATS, SATS-28 and SATS-36 
Measure Components 
SAS 
 
One Global component measuring attitudes 
 Usefulness of statistics 
 Personal ability to solve statistical problems 
 Beliefs about statistics 
 Affective reactions to statistics 
33 items, 5-point Likert scale 
ATS 
 
Two components: 
 Field: students’ attitudes towards statistics in their field of study 
 Course: students’ attitudes towards their current statistics course 
29 items, 5-point Likert scale 
SATS-28 
 
Four components: 
 Affect: students’ feelings regarding statistics 
 Cognitive Competence: students’ attitudes of their competency in 
statistics 
 Value: students’ belief that statistics is useful in life 
 Difficulty: attitudes about the difficulty of statistics 
28 items, 7-point Likert scale 
SATS-36 
Six components: 
 The same four components as the SATS-28 plus: 
 Interest: students’ interest in statistics 
 Effort: amount of work student is willing to do to learn statistics 
36 items, 7-point Likert scale 
 
The Statistics Attitude Survey (SAS) was developed by Roberts and Bilderback (1980) 
as a measure to assess students’ achievement in statistics classes using an affective scale (Gal 
and Ginsburg, 1994). The SAS contains 33 items, covering one global attitude component 
consisting of: the supposed usefulness of statistics, personal ability to solve statistical 
problems, beliefs about statistics, and affective reactions to statistics. Each question has a 
Likert-type scale with five possible responses ranging from strongly agree to strongly disagree 
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(Ramirez, Schau & Emmioglu, 2012). The questions are a mixture of positively worded and 
negatively worded items, with 16 negatively-worded items. More positive attitudes toward 
statistics are quantified by higher item response scores (Cashin and Elmore, 2005).  
The Attitudes Toward Statistics Scale (ATS) was developed by Wise (1985) and covers 
two components: Field and Course. The Field component, consisting of 20 items, assesses 
students’ attitudes towards statistics in their field of study. The Course component, consisting 
of 9 items, assesses students’ attitudes towards their current statistics course. Each question on 
the ATS has a Likert-type scale with five possible responses, ranging from strongly disagree 
to strongly agree. The questions vary in their structure from positively to negatively worded 
items.  
The Survey of Attitudes Toward Statistics (SATS) was developed by Schau (1995) and 
is available in two versions: the SATS-28 and the SATS-36. The original version, SATS-28, 
consists of 28 items and four components: affect, cognitive competence, value, and difficulty. 
The affect component, consisting of 6 items, assesses students’ feelings regarding statistics. 
The cognitive competence component, consisting of 6 items, evaluates students’ attitude 
concerning their intellectual knowledge and skills when applied to statistics. The value 
component, consisting of 9 items, assessed students’ belief that statistics can be useful, 
relevant, and worthy in their personal and professional life. Difficulty contains 7 items and 
evaluates the students’ attitudes on the difficulty of learning statistics. The objective of the 
SATS was two-fold: (1) allow instructors to evaluate students’ attitudes towards statistics in 
their courses and, (2) to conduct educational research into students’ statistics attitudes. 
However, it was previously suggested that the SATS-28 did not capture Interest and Effort, 
which is why it was updated in recent years (see below). 
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The current version, SATS-36, consists of 36 items, measured across six domains. 
These include the same four domains and items from the SATS-28 (affect, cognitive 
competence, value, difficulty), with the addition to two other domains: Interest and Effort. 
Interest contains 4 items and assesses the students’ interest in statistics. The effort component 
(4 questions) measures the amount of work the student is willing to do to learn statistics. Each 
question has a Likert-type scale with seven possible responses that range from 1: strongly 
disagree to 7: strongly agree with 4 as the midpoint: neither disagree nor agree. Students are 
advised to choose 4 if they have no opinion about the given statement. For Difficulty, the higher 
item response scores indicate that the students believe that learning statistics will be easy, while 
lower item response scores indicate that the students believe learning statistics will be difficult. 
The questions vary between positive and negative wording (Clark, 2010).  
Nolan, Beran and Hecker (2012) conducted a systematic review to assess the validity 
and reliability of the four instruments previously discussed. They investigated four aspects of 
validation: content, external, structural and substantive. Content validity examines the extent 
to which the items in the measure represent all facets of a construct (Nolan et al., 2012). 
External validity is a measure of how the survey performs compared to external measures of 
the same or related content (Nolan et al., 2012). This is assessed by examining three correlation 
patterns: convergent, discriminant and predictive. Construct validity is concerned with the 
degree to which a test measures the designed objective. And, substantive validity refers to the 
strength of the theoretical basis for interpreting survey scores. Table 3.2.2 summarises the 
results of Nolan et al’s (2012) study which reviewed the literature for the four aforementioned 
scales. 
Based on their findings, all measures displayed content validity. However, only the 
SAT-28 provided reasonable validity for all four types. As such, the SATS-28 was initially 
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determined to be the measure of choice to assess students’ attitudes in the studies described in 
this dissertation. 
However, a major disadvantage of the SATS-28 was that it was originally designed for 
university students and not secondary school students. For example: “I worked hard in my 
statistics course,” and “I enjoy taking statistics courses.” Many of the items, particularly on the 
post-test, relate to statistics as a separate course. However, in Australia, statistics is taught 
within the mathematics curriculum. It is likely that secondary school students completing the 
SATS-28 would respond with their mathematics classes in mind. Subsequently, it was decided 
to adapt the items from the SATS-28 into a measure more suited for secondary school students. 
The new measure was developed by adapting the items from the SATS-28, in conjunction with 
the EVM (refer to section 2.2.5) framework. This is described in detail in Chapter 4. 
Table 3.2.2: Comparing the SAS, ATS, SATS-28 and SATS-36 for validity 
Validity Type SAS ATS SATS-28 SATS-36 
Content     
External     
 Convergent     
 Discriminant     
 Predictive     
Structural     
Substantiative     
Note:  refers to evidence supporting validity,  refers to no evidence supporting validity 
 
3.4 The Island 
The intervention materials used in subsequent chapters involve activities designed to be used 
in conjunction with the Island program (Bulmer & Haladyn, 2011). This section will briefly 
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discuss the Island program, its features, use in past research, and purpose. In subsequent 
chapters, the Island activities, which were developed for use as intervention materials for the 
respective study phases, are described in detail. Note that this thesis utilised both the original 
version of the Island, as well as the updated version “the Islands” for different study phases. 
Section 3.4 of this chapter will discuss the original Island and section 3.5 will describe the 
new features associated with the updated version. 
 
3.4.1: Accessing the Island 
The Island is a free, online, virtual human population that can be used for simulating 
scientific research and data investigations (Bulmer & Haladyn, 2011). The Island runs 
through any device with a web browser and internet connection, and can be accessed from: 
http://island.maths.uq.edu.au. Interested users may log into the island with the username: 
“islandproject1” and password: “password.” The updated version of this program, the 
Islands, can be accessed from: https://islands.smp.uq.edu.au. Teachers can gain access to the 
Islands by completing the form found at: http://www.islandsinschools.com.au/islands-
guide/accessing-the-islands. 
 
3.4.2: Background and structure of the Island 
The Island story can be summarised as follows:  
In the year 1779 a passenger vessel shipwrecked on an unknown and uninhabited 
island. There were only 108 survivors. However, these survivors prospered and went on to 
create a sizable community upon the island. Today, there are over 9000 living descendants 
  55  
(and approximately 6400 whom have passed away) of the original survivors, inhabiting 39 
unique towns established across the Island (https://islands.smp.uq.edu.au). 
The above values were derived from a fast-forwarded simulation of an initial seed 
population of 108. The simulation was designed to emulate a stable population with realistic 
birth, death, disease, marriage, and relocation patterns. Once completed, the simulation was 
slowed down to permit the Island to operate in real time. Presently, the 9,273 Island 
inhabitants, commonly referred to as Islanders, reside within 39 unique towns established 
across the Island. These towns can vary in size, from populations of 26 to 2,292 Islanders. 
Each town also has its own suburbs, with larger towns having more virtual space for 
additional homes and Islanders. Finally, within each suburb there are houses, in which the 
Islanders reside. Environmental effects are tied to these houses and can influence the 
behaviour of certain Islanders; for example an Islander is more likely to smoke if other 
members of their household smoke. Figure 3.4.1 provides an overview of the various levels 
of the Island. 
 
Figure 3.4.1: Navigating the Island 
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Apart from the simulation models which govern births, deaths and diseases on the 
Island, there are other models which determine individual Islander responses to various tasks. 
For example, having an Islander consume an alcoholic drink (e.g. Tequila 100ml) will affect 
the results of a blood test. There are approximately 200 tasks, across 18 categories that the 
Islanders can complete (see Table 3.4.1). 
Table 3.4.1: Sample list of Islander tasks 
Category Example Tasks 
Survey Complete survey 
Blood Tests Blood Alcohol, Blood Type, Blood Adrenaline 
Urine Tests Empty Bladder, Urine pH 
Physiology Blood pressure, Liver size, Weight 
Alcoholic drinks Red Wine 250mL, Vodka 30mL 
Hot drinks Coffee 250mL, Tea Green 250mL 
Non-alcoholic drinks Apple Juice 250mL, Milk Cold 250mL 
Food Banana 100g, Carrots 100g, Fried Chips 50g 
Injections Saline 3mL, Morphine 20mg, Glucose 10% 
Tablets Aspirin 500mg, Fish Oil 500mg, Nicotine 2mg 
Other drugs Cigarette, Tea Cannabis 250mL, Menthol Inhaler 
Mental tasks IQ Test, Memory Game 
Coordination Balance Test Eyes Closed, Ruler Test, Light Flash Test 
Exercise Run Indoors 100m, Swim Freestyle 200m 
Music Classical music 10mins, Play Piano 10mins 
Environment Nap 30mins, Sit 10mins, Sunbathe 30mins 
Interventions Chlorine Tablet 28days, Hand Washing 28days 
Miscellaneous Helium 500mL, Roll a die 
 
The Island was originally designed as a tool that permitted undergraduate statistics 
students to conduct experiments with virtual human subjects, bypassing the ethical and 
practical constraints imposed upon traditional classes (see chapter 2). The program has since 
been used in various research studies across different institutions and disciplines such as 
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clinical trials (Linden, Baglin, & Bedford, 2011), introductory statistics (Bulmer, 2010), 
biostatistics (Baglin, Bedford and Bulmer, 2013), and research methods (Baglin, Reece, & 
Baker, 2015). 
 
3.5 The Islands (From 2015 onwards) 
In 2015, the Island program was upgraded into the current iteration, called “the Islands.” In 
this section, some of the major alterations that occurred across  the two versions will be 
discussed. The justification for these changes is provided in detail in Chapter 5, which 
utilised this upgraded version. 
 
3.5.1 Aesthetics and population 
Overall, the upgraded version of the Island saw massive changes to the appearance of the 
Islanders, as well as the Island itself. In particular, there is now more variety to the visual 
appearance of the Islanders, with an individual’s age being clearly discernible (one of the 
main areas that students commented on). In addition, there is also greater variability in 
heights, weight, hair colour, eye colour (hard to see), body shape, skin colour and demeanour. 
The island environment presently comprises three unique islands: north, central and south, 
representing polar, temperate and tropical climates, as opposed to a singular island. In 
addition, the number of towns has changed from 39 in the original version to 27 in the Islands 
(6 north, 9 central and 12 south). The population of the Islands has also increased to 
approximately 34,000 Islanders, compared to 9000 Islanders in the original version. Figure 
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3.5.1 illustrates the differences in the Islanders appearances and Figure 3.5.2 displays the 
new Islands environment.  
 
 
Figure 3.5.1: Comparing the Islanders’ appearances between the two versions 
 
Figure 3.5.2: The Islands environment 
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3.5.2 Time 
The element of time has also been updated for the new Islands. Whilst the time scale which 
governs tasks (e.g. taking blood pressure and running 5km) remain in real-time, seasonal 
components now has more emphasis. A year on the Islands is just 28 days long, with seasons 
of 7 days each. This time component now also governs crop growth, in conjunction to the 
previous elements of births, deaths, diseases, etc.  This new feature allows users to explore 
longitudinal topics such as research relating to plants and varying levels of fertilisers. Figure 
3.5.3 illustrates a field station for growing plants. 
 
Figure 3.5.3: The Field Station on the Islands 
 
3.5.3 Personal stories and interviews 
Another new element of the Islands is an updated version of the Islanders life progression 
story. In the original version, one’s story was limited to: 
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 who their parents were 
 what diseases they might have 
 romantic relationships (dating, marriage, etc.) 
 who their children are 
The Islands also includes this information but in addition contains data on “friendships” 
as well. For example, information relating to the time period when Islanders becomes friends 
is provided. This feature allows users who are interesting in investigating social networks and 
transmissible diseases to be explored. Figure 3.5.4 provides an example of the Story for an 
Islander. 
 
Figure 3.5.4: The story feature for the Islander Olson Bager 
 Another new feature of the Islands is the inclusion of conducting interviews with the 
virtual Islanders. This feature allows users to communicate with the Islanders one-on-one 
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and is useful for qualitative research. Figure 3.5.5 below provides an example of an 
Islander’s interview transcript. 
 
 Figure 3.5.5: An interview with an Islander 
 
 
3.6 Chapter Summary and the way forward 
This chapter began by briefly summarising the research designs which will follow in 
subsequent chapters. In section 3.2, this dissertation discussed the process for selecting the 
primary instrument for measuring or assessing student attitudes. In particular, the limitations 
of existing measures (i.e. not designed for the school level) were addressed. Section 3.4 and 
3.5 described the primary intervention programs associated with this research: The Island, 
and the more recent: The Islands. These programs are used in conjunction with teaching 
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resources and student activities which will be discussed further in their relevant chapters. 
However, as a brief summary, Table 3.6 below illustrates the differences between the 
upcoming chapters and their respective designs. 
Table 3.6: Summary of the research studies associated with this thesis 
Chapter Phase Island version Teacher Resources 
4 1: Pilot The Island One Island activity handout  
5 2: State Level The Island The Island Manual  
6 3: National Level The Islands The Islands in Schools Site 
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Chapter 4:  
Pilot Study 
 
4.1 Overview 
The aim of the pilot study was to establish an appropriate framework which would inform the 
research methodology used within the thesis. The pilot study involved developing and 
validating the measurement instruments (discussed in section 4.2), assessing the results of the 
pilot (section 4.3), and deciding on modification / amendments to the measures for 
subsequent studies (section 4.4). Please note that during this phase, the research questions 
were being formalised and the measurement items were rather broad in scope, and only 
partially followed a theoretical framework. Subsequently, many of the items used within the 
pilot were heavily modified or omitted for the subsequent phases. This is discussed in detail 
in section 4.2.2 and 4.4. 
The secondary aim of the pilot was to examine the impact of using the Island to 
implement a Problem-Solving-Approach (PSA) learning activity within a secondary school 
environment on students’ attitudes towards statistics. It was hypothesised that the 
implementation of the Island-based activity for secondary school students would result in 
associated, short-term improvements in attitudes towards statistics. The results of this chapter 
were published in: 
Huynh, M., Baglin, J., & Bedford, A. (2014). Improving the attitudes of high school 
students towards statistics: An island-based approach. Proceedings of the Ninth 
International Conference on Teaching Statistics (ICOTS9, July 2014), Flagstaff, 
Arizona. Retrieved from: 
http://icots.info/9/proceedings/pdfs/ICOTS9_9G2_HUYNH.pdf 
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4.2 Method 
4.2.1 Participants 
The participants comprised of 88 ninth and tenth grade students with a mean age of 149 years 
(SD = 0.59) recruited from a city-based institution in Melbourne, Australia. The participating 
school (MacRobertsons Girls High School) was a highly ranked, select entry school known for 
educating high achieving students.  The study was carried out within a standard classroom of 
this school, with the assistance of a supervising teacher who helped to coordinate the students 
and pair them into groups of two. Four sessions ran during this pilot study, with approximately 
20 students attending each session. Figure 4.2.1 below provides a brief overview of the research 
design for this study. 
 
 
Figure 4.2.1: Illustrative diagram for the research design of the pilot study 
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4.2.2 Measures and procedure 
The measurement instrument associated with monitoring students’ attitudes towards statistics 
was based loosely from the EVM framework (see section 2.2.5) relating to motivation and 
educational success. Individual items were adapted from the SAT-28 (see Section 3.3) and 
modified for secondary school purposes. Most of the changes to items related to terminology 
centered around statistics “courses” or statistics “classes;” for example “I enjoy taking 
statistics courses.” Such items are not applicable to the current sample due to the way in 
which statistics sits within the mathematics curriculum. As such, modified items typically 
excluded words which contained “course” or “program,” and were rephrased (with the 
assistance of school teachers) to better reflect the student’s experiences. For example, “I 
enjoy taking statistics courses,” was modified to “I enjoy learning about statistics.”  
 As discussed in the introduction of this chapter, this pilot study was exploratory in 
nature, and as such contained rather broad items on the measurement instrument, and not 
directly relate to the scope of this thesis. For example, there were a few items examining 
students’ attitudes towards technology (e.g. I enjoy using computers to solve problems) and 
students’ perceptions of how statistics aids in understanding other subjects (e.g. Knowing 
about mathematics and statistics will make learning science related subjects easier). After 
the pilot study was completed however, the focus of this thesis becomes more specific, and 
the items more modified to reflect these changes (see section 4.4).  
 No official title was provided for this new measure, so it will simply be designated as 
“Pilot Survey” for the remainder of this dissertation. The Pilot Survey consisted of two 
versions: a pre-survey and a post-survey. The pre-survey contains 22 items, measured on a 
five-point Likert-type scale (from strongly disagree to strongly agree). Example items include 
“I am interested and willing to gain further knowledge about statistics” and “statistics is 
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important in everyday life. The post-survey contained 16 of the original 22 items, in 
conjunction with three open-ended items which focused on the experience of using the 
Island. In addition, there was a single item examining how students perceived statistics in 
relation to mathematics, “mathematics and statistics are the same thing.” This item was 
included to ensure students were not answering the items with their mathematics classes as a 
reference.  
For the Island activity associated with this pilot, the students were told that they would 
be investigating the effects of a benzodiazepine drug (e.g. Diazepam) on burst sprinting ability 
(refer to Figure 4.2.2 below).  
 
Figure 4.2.2: Screenshot of the Island activity associated with this pilot 
Each student pair was given a school laptop to access the Island and completed this 
ethics approved activity. Students were tasked with recruiting 10 Islanders and conducting an 
experiment which examined the effects of a benzodiazepine drug on sprinting ability (via a 
pre-post design). Originally, it was intended for students to pick their own scenarios to 
investigate. However, given the time constraints (i.e. the teacher informs us that we would only 
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have 60 minutes per class), students were given a pre-assigned topic for this pilot study. 
Originally, it was intended for the researcher to step out of the room whilst the students 
completed their task to avoid any potential researcher bias. However, the teacher requested that 
the researcher remained in the room to aid with any technical issues (e.g. obtaining log-in 
details) because the teacher was not familiar with the software. The pilot examined how the 
students went about solving the research question on their own using the Island and so the 
researcher did not provide students with explicit or detailed guidance when asked. Instead, the 
students were encouraged to explore the Island in their groups and discover the various features 
of the program through self-direction. This activity usually required 60 minutes for each group 
to complete.  
Once all the students had completed the activity, the researcher encouraged each group 
to present their method and results to the class. The presentation was very informal and was 
more an overall class discussion, sharing their findings and method. After the discussion 
session, the students completed a post-survey which was similar in nature to the initial survey. 
However, having the addition of three open-ended qualitative items relating specifically to the 
Island: (1) What did you enjoy about using the Island? (2) How difficult did you find using the 
Island? What factors impacted that difficulty? and (3), if you could change or improve anything 
on the Island what would it be? 
  
4.3 Results 
In this section, the results of the pilot study are discussed in relation to each research question 
specified in section 2.8 of this thesis. In section 4.3.1, students’ qualitative feedback to each 
of the three open-ended questions are utilised to address the first research question relating to 
overcoming classroom constraints. Section 4.3.2 addresses the second research question 
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relating to whether the Island has an effect on students’ classroom experience. In section 
4.3.3, findings relating to the third research question, which focuses on how the Island can 
affect students’ opinion of career prospects in statistics, is examined. Sections 4.3.2 and 4.3.3 
utilises the quantitative results from this pilot study to address these research questions. 
 
4.3.1 Overcoming classroom constraints 
One of the primary objectives of this pilot was to investigate if the Island could be 
implemented in the classroom as a means for conducting realistic experiments without 
violating any ethical or safety constraints. A thematic analysis of the first qualitative item: 
What did you enjoy about using the Island, revealed that all responders (n = 81) indicated that 
they enjoyed using the Island program for this classroom activity. Many of the students 
commented that they found the Island to be interesting and appreciated the realism involved 
(note the ID for the quotes below represent a unique ID of the student participant). 
 
It is a really interesting and realistic yet harmless way of learning and 
experimenting (ID: 67)  
 
I liked the fact that the island was an interactive virtual world that teaches 
insight in statistics studies and experiences (ID: 31) 
 
 Furthermore, the most common response provided from students in relation to this 
item was that they enjoyed the ability to conduct realistic experiments on the Islanders and 
observe the effects of their interventions: 
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It was unique and interesting to see how the different variables affected the 
islander's performances (ID: 9) 
  
Additionally, one student mentioned to the researcher that she enjoyed “collecting the 
data because it felt like conducting a real experiment.” This was surprising because 
collecting data is usually considered a tedious activity for high school students due to the age 
and ethical limitations that have to be complied. The Island program is able to overcome 
these restrictions by allowing the students to experiment on their own virtual islanders, in a 
scientific manner. One of the student participants from this study summarized this best when 
she said: “It was a great way to test otherwise unethical theories (ID: 12).” In addition, this 
pilot found that when completing the Island activity, most students were able to go about 
designing a simple comparative experiment without input from the researcher or teacher. 
However, these results should be treated with caution given the cohort of students for this 
particular sample. Specifically, the competency level of these students (who were highly 
ranked, select entry students) is not representative and may have biased these findings. 
 
4.3.2 How does the Island affect the classroom experience? 
In addressing the second research question, which pertained to attitudes towards statistics 
after using the Island, a comparison of the pre and post survey responses for the following 
three items was conducted:   
 I enjoy learning about statistics,  
 Statistics is important in everyday life, and  
 I am interested and willing to gain further knowledge about statistics. 
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Due to the non-parametric nature of the paired data, Wilcoxon signed-rank tests were 
utilised to compare the pre and post differences for the attitudinal items. For the first item, “I 
enjoy learning about statistics,” analysis of pre post differences indicated that there was a 
significant difference between the initial response (M = 2.50, SD = 0.97) and follow- up 
response (M = 3.22, SD = 1.07), Z = - 5.524, p < .001, Pearson’s Correlation (r) = 0.60. Here 
M represents the sample mean and SD represents the sample standard deviation. Note: caution 
is advised when interpreting these sample statistics, due to the ordinal nature of this data. See 
Table 4.3.1 for the proportion of responses across the items in this study.  
A second Wilcoxon signed-rank test for pre post differences was also statistically 
significant for the item: statistics is important in everyday life, Z = - 2.005, p = 0.045, r = 0.217, 
with the initial responses (M = 3.76, SD = 0.88) being lower than the follow up responses (M 
= 3.99, SD = 0.85).  A third Wilcoxon signed-rank test was carried out for the statement: I am 
interested and willing to gain further knowledge about statistics and was also statistically 
significant, Z = - 4.743, p < .001, r = 0.514, with initial responses (M = 2.91, SD = 1.13) being 
lower than the follow up responses (M = 3.42, SD = 0.97). Figure 4.2.1 compares the proportion 
of pre and post responses across these three items. The comparisons of pre post responses for 
the remaining items are not provided here because they did not address the research questions. 
 
Figure 4.2.1: Bar charts comparing the percentage of pre and post responses for attitudes 
towards statistics (n = 86) 
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Table 4.3.1 below provides descriptive statistics for all twenty-two items included in this 
questionnaire (n = 86): 
Table 4.3.1: Descriptive Statistics for the Pre and Post Responses for the pilot study  
 Pre-test  Post-test 
 M SD  M SD 
I enjoy learning about statistics 2.50 0.97  3.22 1.07 
Statistics is important in everyday life 3.76 0.88  3.99 0.85 
I am interested and willing to gain further knowledge about 
statistics 
2.91 1.13  3.42 0.97 
I will be able to apply statistics to real world problems 3.64 .94  3.89 .76 
I believe statistics will be useful in my profession 3.11 .95  3.45 .89 
Knowing about mathematics and statistics will make learning 
science related subjects easier. 
3.72 .80  3.82 .69 
Using computers to solve mathematical and statistical problems 
is more efficient than using pen and paper 
3.21 1.19  3.68 .97 
I enjoy using computers to solve problems 2.86 1.00  3.36 .96 
Computers help me to learn more easily 3.21 1.07  3.49 .97 
Knowing about science will make learning mathematical and 
statistical subjects easier 
3.39 .86  3.71 .69 
Knowing about mathematics and statistics will make learning 
computer related subjects easier 
3.29 .92  3.72 .80 
Knowing about information technology (IT) will make learning 
mathematical and statistical subjects easier 
3.35 .92  3.80 .83 
Dealing with numbers makes me uneasy 1.98 .93  2.01 .94 
Knowing about statistics will benefit my academic performance 
at high school 
3.64 .88  3.93 .75 
Knowing about statistics will benefit my academic performance 
at university 
3.53 .93  3.81 .79 
Knowing about statistics will benefit my career when I start 
working 
3.38 .83  3.72 .85 
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4.3.3 How does the Island affect career prospects in statistics? 
In addressing the third research question, which pertained to career prospects, a comparison 
of the pre and post survey responses for the following two items was conducted:   
 I believe statistics will be useful in my profession, and  
 Knowing about statistics will benefit my career when I start working. 
 
Similar to the previous section, Wilcoxon signed-rank tests were utilised to compare 
the pre and post differences in responses for these items. Results indicated that there was a 
significant difference (Z = - 3.268, p = .001, r = 0.35) between the initial response (M = 3.12, 
SD = 0.95) and follow- up response (M = 3.45, SD = 0.89) for the item “I believe statistics will 
be useful in my profession.” A second Wilcoxon signed-rank test was also statistically 
significant: Knowing about statistics will benefit my career when I start working, Z = - 3.621, 
p < .001, r = 0.39, with the initial responses (M = 3.38, SD = 0.83) being lower than the post 
survey responses (M = 3.72, SD = 0.85). Figure 4.2.1 compares the proportions of pre and post 
responses across these items.  
 
 
 
Figure 4.2.2: Bar charts comparing the percentage of pre and post responses for career 
prospects (n = 86) 
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4.4 Chapter Summary and the way forward 
In this chapter the results of the pilot study were presented. In the first section of this chapter 
the participants, materials and procedure was provided. The subsequent sections of this 
chapter then provided a preliminary examination of the research questions mentioned in 
section 2.8: 
1. Is the Island program a viable solution to overcoming the ethical and practical 
constraints currently limiting the classroom environment? 
2. In what ways does the Island program affect students’ classroom experience towards 
statistics? 
3. To what extent does the Island program affect students’ opinion of career prospects in 
statistics? 
At this preliminary stage, the pilot findings do seem to suggest that the Island 
program was successful in addressing the three research questions, and were consistent with 
the previous research discussed in section 2.6 (e.g. Acee and Weinstein, 2010; Suanpang, 
Petocz and Reid, 2004; Wiberg, 2009). In the first instance, the qualitative findings indicated 
that many students enjoyed using the Island to collect data, conduct experiments and answer 
the proposed research questions. Many of the students also commented that it was a novel 
experience and one that they would be keen to implement in future classes. These comments 
were further supported by examining the quantitative results of the survey items, specifically 
– the three attitudinal items for research question 2, and the two career prospect items for 
research question 3. The results were overwhelmingly positive, with significant 
improvements on the follow up questionnaire for both attitudes and career prospects, lending 
further evidence to support the effectiveness of the Island for improving the classroom 
experience.  
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However, a number of limitations to this pilot study need to be discussed, which in 
turn affects the subsequent studies / chapters within this thesis. Firstly, the overwhelmingly 
positive results for this study may have been a consequence of the high academic ability of 
the participants. These students were all selected from a top ranked, select entry school, 
which is known for its high achieving students. The majority of these students already have 
positive opinions towards mathematical sciences and understand its value in further 
education. It is highly unlikely then that the results from these students are representative of 
the overall student population in the country, or even the state for that matter. As such, the 
first limitation that was addressed in the follow up study (discussed in the next chapter) was 
to include more diverse schools. 
A second factor which may have impacted the pilot study pertains to a potential 
experimenter (or Hawthorn) effect. For this pilot, the primary researcher introduced the 
Island program to the students, discussed its value and applications, and was available in-
room to immediately assist all students when they encountered any problems or difficulties. 
As such, the second amendment for the follow up study will be to remove the presence of the 
researcher whilst students are completing the activities, by training classroom teachers to 
implement the Island in their classrooms. 
 Thirdly, the survey items used within this pilot were initially exploratory and did not 
undergo any construct / content validation. Upon completion of the pilot, the researchers 
realised that the survey instrument was multi-dimensional, contained many redundant items, 
and did not properly investigate the research questions. Any attempt at validating the pilot 
survey would not yield meaningful results. As such, the decision was made to update the pilot 
instrument and develop new and more comprehensive items, based upon existing measures 
and theory, for the follow up. Validation of the new questionnaire is described in the next 
chapter. 
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Finally, there is the possibility that the observed positive changes in the pilot, would 
only be of a short-term duration. Many of the students commented that they enjoyed using the 
Island because they found the experience to be novel and was different to their usual 
classroom activities. It is arguable then that having only one activity would not be enough to 
observe the true effect of the Island on students’ attitudes towards statistics – which would 
follow the recommendation of Carnell’s (2008) study (see section 2.8.3). As such, the fourth 
amendment for the follow up study will be to design and include additional Island activities 
with which students and / or teachers can select from. 
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Chapter 5 
Phase 2: State Level 
 
5.1 Overview 
At the end of the previous chapter, a number of limitations were discussed in relation to the 
Phase 1 Study. To overcome these limitations, the Phase 2 study was designed based on the 
proposed amendments. This chapter will begin by detailing the changes made to the previous 
study (section 5.2), discuss the implementation and evaluation methodology (section 5.3) and 
report the results and findings (section 5.4) for this study. The findings of this chapter have 
been published in: 
 
Huynh, M., & Baglin, J. (2017). Teaching statistics through data investigations in 
Australian secondary schools: An Island-based pilot project. International Journal of 
Innovation in Science and Mathematics Education, 25, 49-63. Retrieved from: 
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5.2 Building on the Pilot 
There were four main limitations identified from the pilot study: 1) The selected sample was 
not representative of the overall student population, 2) the occurrence of a potential 
experimenter effect, 3) the measurement instrument was not tested and, 4) there was only one 
Island activity. In this section, amendments are proposed and incorporated in the follow-up 
study in relation to these limitations. 
5.2.1 Sample 
To overcome the potential sampling bias which resulted from the pilot, the phase 2 follow-up 
study was designed to include multiple schools. The research team contacted several 
secondary schools in metropolitan Victoria, via convenience sampling, to gauge interest in 
this study. As a result, four schools elected to participate. Three of the four schools were 
government funded, and consisted of years eight through eleven students. The fourth school 
was privately funded and participated with all of their year nine students. Table 5.2.1 
provides a breakdown of the number of students and classes across the four schools. 
Table 5.2.1: Sample for phase 2 
School Type Class Year level N (%) 
School 1 Government Class A 9 22 (10.6%) 
  Class B 9 27 (13.0%) 
  Class C 9 24 (11.5%) 
  Class D 9 28 (13.5%) 
  Class E 9 29 (13.9%) 
  Class F 10 13 (6.3%) 
School 2 Government Class G 9 22 (10.6%) 
  Class H 8 23 (11.1%) 
School 3 Government Class I 11 12 (5.8%) 
  Class J 11 8 (3.8%) 
School 4 Private Class G 9 58 (27.9%) 
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5.2.2 The Island in Schools Manual 
Another issue that arose from the pilot pertains to potential short-term effects which may 
have resulted from having only one Island activity to complete. Subsequently, the follow-up 
study incorporated a free teacher manual, titled: Island in Schools: Innovating the Teaching of 
Statistics and Data Analysis in Years 9 and 10. This manual contained instructions, 
worksheets and rubrics for ten Island based activities (described below) and one open ended 
project based activity. The activities were aligned to the Data Representation and 
Interpretation content area of the Statistics and Probability strand of the Year 9 and 10 
Mathematics Curriculum, but also drew links to the Scientific Inquiry Skills strand of the 
Science Curriculum (ACARA, 2015). The activities included the following: 
1) Gathering samples from a population – an introduction to the Island 
2) The effects of temperature on exercise performance, 
3) Balance as a repeated measures design, 
4) Reaction time and adrenaline 
5) Gender and mental health survey 
6) Height and liver size 
7) Peak flow meter and age 
8)  Ball bouncing and age 
9) Island climate longitudinal data 
10) Birth rates over time  
11) Student data investigation project.  
Each activity was designed around the PSA approach and the four stages: Plan, 
Collect, Process and Discuss. Each activity included a motivating overview and a list of the 
learning objectives on the title page. Teachers were able to utilise this section to align their 
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planned classroom teaching to the required curriculum (See Appendix E for an example of a 
student worksheet). Each of the activities also included a teacher’s overview, which outlined 
the details of the activity and provided example instructions that a teacher could employ 
when explaining the activity to their students (See Appendix E for an example of a teacher’s 
overview sheet). The other sections of an activity (Plan, Process, and Discuss) also had their 
own teacher overview component with recommended instructions for students.  
Student worksheets for each task were designed to have students follow the data 
investigative cycle when answering the research questions. Students were expected to (1) 
read the research scenario and plan their tasks, (2) collect the data for the research scenario, 
(3) process and represent the data and (4) discuss the analysis results. As an example, 
Activity 4 of the Island manual required students to compare the Islanders’ reaction times 
(using the virtual ruler test) between a group given adrenaline and a group not given 
adrenaline. Initially, the students would use the island to acquire their data in relation to the 
research problem. After data collection, the students would answer a series of questions 
found on the activity sheet (for an example see Appendix E). 
Each Island activity included a marking rubric that teachers could utilise to grade and 
assess the students’ work. These rubrics contain a description of the type of task being 
conducted and an associated comment (for some items) that teachers can use as sample 
feedback. An example rubric can be found in Appendix E. 
Finally, the Island manual included a section pertaining to an open-ended investigation 
that teachers may like to utilise within their classes. These investigation tasks are Island 
activities with no specified research question or instructions. Instead, the choice of topic was 
entirely up to the teacher and / or student. The open-ended investigation was designed to engage 
students in a data investigation of their choosing. Without any explicit instructions or 
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guidelines, the students were required to carefully plan their research topic and data collection 
from the Island. Conducting their own data investigations, and incorporating student 
ownership, made the processing and discussion stages of their work much more meaningful. 
Appendix E contains example activities from the Island Manual. 
Each teacher had the option of selecting how many activities their class completed 
during the intervention period, with the recommendation that all students complete the first 
activity, which introduces how to obtain a random sample from the Island. Of the eleven 
different classes, two elected to only complete one activity, one class completed two activities, 
and eight classes completed three activities. In addition to completing the Island activities, nine 
out of the eleven classes also completed a data investigation project during the intervention 
period. However, only two of the classes decided to use the Island based project proposed 
within the Island Manual, with the remaining nine opting to either use a traditional project or 
no project at all. A traditional project is a project that the classroom teacher decides upon for 
the students to investigate and typically involves students collecting readily available data (e.g. 
sources from government websites) and reporting on their findings. As such, comparing the 
results for Island based projects to traditional projects was not examined. Figure 5.2.1 briefly 
summarises this information. 
5.2.3 Study design 
To avoid the potential experimenter effect that was observed in the pilot, professional training 
was provided to the teachers of each classroom for running the Island activity. The 
professional training involved members of the research team visiting the teachers at their 
institution and training them on using the Island. These sessions typically ran for 60 minutes, 
and included a hands-on component to demonstrate to teachers how to access and complete 
the recommended Island activities.  
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Figure 5.2.1: Phase 2 (state level) study design 
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5.2.4 Amendments to the Island survey 
Finally, a new instrument was devised to assess the outcomes of interest for this study. This 
was designed to replace the original scale utilised in the pilot, as the scope of the thesis was 
narrowed. The new items were adapted from the Expectancy–Value Theory (EVT) of 
Achievement Motivation (Wigfield & Eccles, 2000) and were each rated on a five-point scale 
ranging from 1) Strongly disagree to 5) Strongly agree. Table 5.2.1 below illustrates the 
differences between the two measures for the first factor: Attitudes. 
Table 5.2.1: Differences between the two measures for the attitude items 
Phase 1 (pilot) items for Attitudes Phase 2 (state) items for Attitudes 
1. Statistics is enjoyable and stimulating 
for me 
1. Statistics is enjoyable and stimulating 
for me 
2. I enjoy learning about statistics 2. I enjoy learning and reading about 
statistics 
3. I am interested and willing to gain 
further knowledge about statistics 
3. I look forward to my statistics lessons 
4. Statistics is important in everyday life 4. I am interested in the topics I learn in 
statistics 
 
 The first attitudinal item (Statistics is enjoyable and stimulating for me) was retained. 
However, the second attitudinal item on the new scale (I enjoy learning and reading about 
statistics) was designed to incorporate the original second and third items from the pilot into a 
single item. The third and fourth items on the new scale were redesigned to capture students’ 
attitudes towards statistics based upon their learning experiences within the classroom, which 
was more relevant to the present Island study.  
 For the second factor, career prospects, the original two items from the pilot measure 
were expanded upon and contained four items in the amended scale. These items were 
redesigned to better resemble the second EVT factor: subjective task value. Specifically, these 
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items focused on the Attainment and Utility value (discussed in Chapter 2) of learning about 
statistics, and how the discipline can benefit the student with regard to career prospects in the 
future. Table 5.2.2 below illustrates the differences between the items for this factor. 
 
Table 5.2.2: Differences between the two measures for the attitude items 
Phase 1 (pilot) items for Career prospects Phase 2 (state) items for Career prospects 
1. I believe statistics will be useful in my 
profession 
1. Making an effort in statistics is worth 
it because it will help me in the work 
that I want to do after finishing school 
2. Knowing about statistics will benefit my 
career when I start working 
2. Learning statistics is worthwhile for 
me because it will improve my career 
prospects and chances in getting at 
job 
 3. Statistics is an important subject for 
me because I need it for what I want 
to study after finishing school 
 4. I will learn many things in statistics 
that will help me get a job 
 
 A third change to the survey instrument was the inclusion of four items relating to 
Expectancy of Success (Wigfield & Eccles, 2000), or perceved competency, which was not 
previously measured on the pilot survey. These items replaced questions specific to 
mathematics and / or computers, such as: Mathematics is easy for me, and I am good at using 
computers, which were not specific to the context of this thesis (i.e. statistics). Table 5.2.3 
below illustrates the changes made for these items. The administration of the questionnaire was 
approved by the authors’ institution and by the Victorian Department of Education and 
Training and relevant school principals.  
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Table 5.2.3: Differences between the two measures for the attitude items 
Phase 1 (pilot) items for Competency Phase 2 (state) items for Competency 
1. Mathematics is easy for me 1. I am just not good at statistics 
2. Dealing with numbers makes me uneasy 2. I learn statistics quickly 
3. It is very important for me to do well in 
mathematics 
3. If I put in enough effort, I can succeed 
in statistics 
4. I am good at using computers 4. Whether or not I do well in statistics 
is completely up to me 
5. I enjoy using computers to solve 
problems 
5. If I had different teachers, I would try 
harder in learning about statistics 
 6. If I wanted to, I could do well in 
statistics 
 
The changes proposed in this section resulted from the limitations observed from the 
outcomes of the pilot study, and were suggested to better address the research questions raised 
in Chapter 2. This included making amendments to the Island resources (i.e. the inclusion of 
the Island Manual); the additional schools and students; the refinement of the survey 
instrument; and the overall changes to the research design. It was hypothesised that the results 
would still be consistent with that of the Pilot, even after making these amendments. 
 
5.3 Results 
5.3.1 Factor Analysis 
Exploratory factor analysis (EFA), using Factor (Lorenzo-Seva & Ferrando, 2006), was 
performed on the 14 items of the Phase 2 scale. EFA was chosen because the questionnaire 
was being administered to a unique population, and the research team wanted to explore the 
factors that emerged – to see if they aligned with the proposed theory. The EFA analysed the 
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polychoric correlation matrix, which is recommended when ordinal rating scale items have 
been used (Baglin, 2014; Timmerman & Lorenzo-Seva, 2011). Parallel analysis (PA) using 
minimum rank factor analysis (MRFA, Shapiro & ten Berge, 2002; ten Berge & Kiers, 1991; 
Timmerman & Lorenzo-Seva, 2011) was chosen for the retention and extraction technique, 
respectively. Three stable factors were identified after removing item 14 due to a poor 
loading. Table 5.3.1 provides the final rotated solution using the oblique Promin method 
(Lorenzo-Seva, 1999). The three stable factors related to Attitudes, Career Prospects and 
Competency, as was intended based upon the EVT model. Factor scores were computed as 
the mean score of the items loading most strongly into each factor. Internal consistency for 
each of the factors was examined using the Mislevy and Bock (1990) reliability estimate, 
which reflects the proportion of variance accounted for within each factor (see Table 5.3.1).  
 
5.3.2 Multilevel Modelling 
To compare the pre and post factor scores derived from the questionnaire responses, 
multilevel modelling (MLM), using a Maximum Likelihood estimation method was selected. 
Multilevel models are typically seen as an extension of the general linear model and are 
appropriate for modelling parameters which vary at more than one level, i.e. “nested” data 
(Bryk & Raudenbush, 2002). An example of nested data within the context of this thesis may 
pertain to: data taken from students (level 1), within different classrooms (level 2). 
Mathematically, this example can be expressed as: 
Level 1: 𝑌𝑖𝑗 = 𝛽0𝑗 + 𝑟𝑖𝑗 
Level 2: 
0𝑗
= 
00
+ 𝑢0𝑗 
Here, Level 1 represents the outcome score of student i in school j (𝑌𝑖𝑗) can be modelled as a 
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Table 5.3.1: Attitudes Towards Statistics Questionnaire - Rotated Factor Loadings, Reliability and 
Variance Explained. 
 
Item 
 
Attitudes 
Career 
Prospects 
 
Competency 
2. Statistics is enjoyable and stimulating for me .885 -.061 .066 
3. I enjoy learning and reading about statistics .908 -.032 .015 
4. I look forward to my statistics lessons .901 -.015 -.023 
5. I am interested in the topics I learn in statistics .800 .064 .013 
6. Making an effort in statistics is worth it 
because it will help me in the work that I want to 
do after finishing school 
.027 .852 -.025 
7. Learning statistics is worthwhile for me 
because it will improve my career prospects and 
chances in getting at job 
.018 .832 .038 
8. Statistics is an important subject for me 
because I need it for what I want to study after 
finishing school 
.013 .874 -.099 
9. I will learn many things in statistics that will 
help me get a job 
-.023 .803 .094 
10. I am just not good at statistics -.119 .013 -.464 
11. I learn statistics quickly .197 -.043 .570 
12. If I put in enough effort, I can succeed in 
statistics 
-.025 .110 .733 
13. Whether or not I do well in statistics is 
completely up to me 
-.130 -.005 .705 
14. If I had different teachers, I would try harder 
in learning about statistics 
- - - 
15. If I wanted to, I could do well in statistics -.068 -.058 .814 
Reliabilitya .933 .911 .827 
% Variance b 51.93 17.71 15.66 
Note. Item 14 removed due to poor loading. Rotated factor loadings are reported. Item 
factor loadings in bold belong to the respective column’s factor. EFA Matrix: Polychoric 
correlations, Extraction: MRFA, Retention: PA, Rotation: Promin, a Mislevy and Bock 
(1990). b Percentage of common variance explained based on MRFA. 
 
function of the mean outcome score for school j (𝛽0𝑗) plus a residual term that reflects 
individual student differences around the mean of school j (𝑟𝑖𝑗). In Level 2, the outcome score 
for school j (
0𝑗
) is modelled as a function of a grand mean outcome (
00
) plus a school 
specific deviation from the grand mean (𝑢0𝑗). Combining the two equations yields the 
following unconditional MLM equation: 
Combined: 𝑌𝑖𝑗 = 00 + 𝑢0𝑗 + 𝑟𝑖𝑗 
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The combined model is sometimes referred to as a random effects ANOVA MLM because it 
partitions the outcome variability into within group (𝑟𝑖𝑗) and between groups (𝑢0𝑗) 
components (Peugh, 2010). 
However, unlike the general linear model, MLMs contain intercepts and slopes which vary 
randomly across levels, sometimes referred to as random coefficients (Newsom, 2017). 
Nested data may violate the assumption of independence which is required by traditional 
statistical models (such as analysis of variance and multiple linear regression). In this context, 
independence would assume that each student’s responses to the questions was independent 
from other students’ responses. However, students share a common school and classroom 
environment, so the experience and responses from students within the each school may be 
related. In other words, students’ responses from the same school or classroom are not 
independent. 
For this study, there were eleven different classes that students were nested into and 
which had to be taken into account. If this assumption was ignored it may have resulted in an 
increased Type I Error rate and biased parameter estimates (Peugh, 2010). Furthermore, to 
avoid the problem of multiple hypothesis testing (which will be addressed in more detail 
when the multilevel analyses are discussed), the MLMs utilised the latent variables identified 
from the EFA, and their respective factor scores for the analyses.  
 To measure the degree of dependency presented in the nested data and to determine if 
MLM was appropriate, the intraclass correlation (ICC) and design effect (DE) were 
calculated for each of the factors. The ICC is a measure of the dependency between scores 
within the same group (Strijbos, Martens, Jochems and Broers, 2004) and the DE quantifies 
the effect of the dependency on the standard error estimates. Generally, MLMs are deemed 
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appropriate for nested data when the calculated ICC is larger than 0.05 (Hayes, 2006) and the 
DE is larger than 2.00 (Peugh, 2010). The ICC is calculated using: 
𝐼𝐶𝐶 =
0
2
0
2 + 𝑒
2
 
where 0
2 refers to the variance between groups in level 2 (i.e. between the classrooms) and 
𝑒
2  represents the variance across cases at level 1 (in this context: the variance in survey 
responses across students). The DE is calculated using: 
 
𝐷𝐸 = 1 + 𝐼𝐶𝐶(𝑛𝑐 − 1) 
 
where nc represents the average number of samples per nest (in this context: the average 
number of students per class), and the ICC represents the intraclass correlation, explained 
above. 
The calculated ICCs and DEs for Attitudes (.051 and 2.18 respectively) and Career 
Prospects (.09 and 3.09 respectively) met these recommendations and were subsequently 
deemed appropriate for MLM. Only a naive model for Competency was considered because 
the ICC (.014) and DE (1.32) were below the recommended values for MLM. The detailed 
results for the MLMs for each of the outcome variables are displayed in Table 5.3.2. 
A naive model (with no random intercepts or slopes) was constructed to provide a 
baseline comparison for each of the MLMs. According to the naive model for Attitudes, the 
time effect, or change between pre and post, mean change of 0.34 points, 95% CI (.18, .51), 
was statistically significant, F(1,486) = 16.34, p < .001. On average, the post test scores for 
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attitudes were 0.34 points higher compared to the pre-test. The pseudo-R2 for the naïve model 
indicated that only 3% of the variability in factor one scores (attitudes) was explained by 
time. An overview of these parameters is provided in Table 5.3.2.  
To take into consideration the dependency from the level 2 (classes), random 
intercepts were added to the model. The difference between the naïve model and random 
intercepts model, correcting for class, was statistically significant according to the likelihood 
ratio test, 2 (1) = 8.63, p = .003. For this model, the time variable had an estimated slope of 
.34, 95% CI (.17, .50). When random intercepts are included at the school level, time was still 
statistically significant, F(1,474.55) = 16.16, p < .001 and the standard error had reduced 
slightly to .08. The pseudo-R2 for the second model indicated that 9% of the variability in 
attitudes was explained by time. In MLMs, the Pseudo R2 represents the proportional 
reduction in residual variance between two nested models. Finally, a model including both 
random intercepts and slopes was fitted. However, the difference between the random 
intercepts model and the random intercepts & slopes model correcting for class was not 
statistically significant according to the likelihood ratio test, 2 (2) = 1.461, p = .481 (see 
Table 5.3.2).  
  90  
Table 5.3.2: Multilevel linear models fitted to test the effect of time on Attitudes, Career Prospects and Competency towards statistics after correcting 
for students nested within classes 
 Attitudes Career Prospects Competency 
 
 
Parameters 
1. Naive 2. Random 
Intercepts 
3. Random 
Intercepts & 
Slopes 
1. Naive 2. Random 
Intercepts 
3. Random 
Intercepts & 
Slopes 
1. Naive 2. Random 
Intercepts 
3. Random 
Intercepts & 
Slopes 
Fixed effects         
 Intercept 2.67 (.06)* 2.67 (.09)* 2.67 (.07)* 2.82 (.04)* 2.82 (.05)* 2.83 (.07)* 3.84 (.04)* 3.85 (.05)* 3.85 (.05)* 
 Time 0.34 (.09)* 0.34 (.08)* 0.34 (.10)* 0.02 (.07)*         0.02 (.06)* 0.01 (.12)* -0.39 (.06)* -0.39 (.06)* -0.38 (.08)* 
        
Variance of Random Effects        
 Residual 0.88 (.06) 0.85 (.05) 0.84 (.06) 0.52 (.03) 0.52 (.03) 0.49 (.03) 0.45 (.03) 0.44 (.03) 0.43 (.03) 
 Intercepts  0.04 (.03) 0.03 (.03)  0.01 (.01) 0.02 (.02)  0.01 (.01) 0.02 (.02) 
 Slopes   0.03 (.06)   0.10 (.07)   0.03 (.03) 
 Covariance   0.02 (.03)   -0.04 (.03)   -0.02 (.02) 
         
Model Summary         
 -2LL 1318.4 1309.8a 1308.4b 1086.0 1085.1c 1075.6d 987.6 983.6e 981.5f 
 Parameters 3 4 6 3 4 6 3 4 6 
 Pseudo-R2 .03 .09 .10 < .001 .03 .08 .08 .11 .23 
Note: Values in parentheses refer to standard errors. * p < .05 
a Likelihood ratio test of the difference to Model 1, p = .003, b Likelihood ratio test of the difference to Model 2, p = .481  
c Likelihood ratio test of the difference to Model 1, p = .336, d Likelihood ratio test of the difference to Model 2, p = .009 
e Likelihood ratio test of the difference to Model 1, p = .003, f Likelihood ratio test of the difference to Model 2, p = .150  
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Similar models were also fitted for Career Prospects, with an overview of these 
parameters provided in Table 5.3.2. According to the naive model for Career Prospects, the 
time effect, or change between pre and post, mean change of 0.02 points, 95% CI (-.11, .15), 
was not statistically significant, F(1,492) = .095, p = .757. Furthermore, the difference 
between the naïve model and random intercepts model correcting for class was also not 
statistically significant, 2 (1) = .93, p = .336. However, the difference between the random 
intercepts model and the random intercepts and slopes model correcting for class was 
statistically significant, 2 (2) = 9.44, p = .009. The slope estimate reduced slightly to .01, CI 
(-.25, .27), and the standard error increased to .12. The pseudo-R2 for the third model was .08. 
For the Competency factor, the time effect for the naive model, - 0.39, 95% CI (-.51, -
.27), was statistically significant, F(1,481) = 40.58, p < .001. On average, the post test scores 
for Competency were 0.39 points lower compared to the pre-test. The standard error of the 
slope was found to be .06. For the naive model, Variance  = .45, 2 = 15.51, p < .001. The 
pseudo-R2 for the naive model indicated that 8% of the variability in factor three scores 
(Competency) was explained by time. Only a naive model for Competency was considered 
because the ICC (.014) and DE (1.32) were below the recommended values for MLM. 
Overall, based on the pre and post questionnaire data from over 200 secondary 
students across four partnered schools, the Island activities were associated with statistically 
significant improvements in attitudes towards statistics, no change in attitudes to career 
prospects and a statistically significant decline in competency. These are discussed further in 
section 5.4. However, a summary comparing pre and post responses across the three factors is 
provided in Table 5.3.3 below: 
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Table 5.3.3: Descriptive Statistics and Percentage Agreement to the Attitudes Towards Statistics 
Questionnaire Items Pre and Post. 
 
  
Pre 
 
Post 
  
Item 
 
n 
 
M 
 
SD 
% 
Agree 
 
 
M 
 
SD 
% Agree 
Attitudes 2. 236 2.64 1.08 24.6 
 
2.77 1.09 23.7 
 3. 234 2.67 1.13 27.4 
 
2.75 1.18 27.4 
 4. 235 2.57 1.14 23.4 
 
2.69 1.18 24.7 
 5. 230 2.84 1.11 31.3 
 
2.87 1.14 30.9 
Career Prospects 6. 235 3.13 1.25 40.0 
 
2.93 1.18 29.8 
 7. 236 3.30 1.19 44.9 
 
3.08 1.15 37.7 
 8. 236 2.69 1.10 19.5 
 
2.68 1.11 20.8 
 9. 237 2.93 1.09 27.0 
 
2.95 1.09 30.0 
Competency 10a. 232 2.45 1.10 16.8 
 
2.44 1.14 18.5 
 11. 232 3.41 1.03 48.7 
 
3.41 1.09 53.4 
 12. 232 4.26 0.89 85.3 
 
4.15 1.00 78.0 
 13. 236 3.90 1.07 66.9 
 
3.92 1.04 66.9 
 14.b 231 2.70 1.41 31.6 
 
2.79 1.46 33.3 
 15. 233 4.13 0.99 80.3 
 
3.91 1.07 70.0 
Note. n = Sample size, M = mean, SD = standard deviation, % Agree = % of students rating 
item as “Strongly Agree” or “Agree”, a = item has been reversed coded, b = non-loading 
item based on EFA. 
 
Contrary to expectations, as per the results of the Pilot, only student attitudes towards 
statistics revealed a significant change. This was unexpected given that the Phase 2 study was 
designed to build upon the limitations of the Pilot. In exploring a justification for this, the 
present study attempted to incorporate the student’s qualitative responses via a mixed 
methods approach. According to mixed methods researchers, the approach combines the 
strengths of quantitative and qualitative research and minimizes their weaknesses (Creswell 
& Plano Clark, 2007). This is because the integration of both approaches increases the 
validity of the findings (Hurmerinta-Peltomaki and Nummela, 2006), enhances the findings 
(Bryman, 2006) and cultivates ideas for future research (O’Cathain et al., 2010).  
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5.3.3 Qualitative analysis 
A six-step inductive thematic analysis was conducted on the qualitative responses to address 
the first research question (listed again for convenience below): 
Is the Island program a viable solution to overcoming the ethical and practical 
constraints currently limiting the classroom environment? 
The three open ended items that students completed in conjunction with the 
post survey were: 
1. What did you enjoy about using the Island? 
2. How difficult did you find using the Island? What factors impacted that difficulty? 
3. If you could change or improve anything on the Island what would it be? 
 
The six-step inductive thematic analysis method described by Braun and Clarke 
(2006) included: 1) data familiarisation, 2) initial code generation, 3) theme searching, 4) 
theme revision, 5) theme definition and naming, and 6) reporting. Overall, 233 students 
(87.6%) provided a response for questions 1 and 2, and 225 of the same students (84.6%) 
provided a response for question 3.  A number of themes emerged from summarising the 
qualitative data from each of the three open-ended questions. Figure 5.3.1 includes a thematic 
map of these themes. Each theme will be discussed in the following sections, with direct 
quotes from student responses. Note the ID for these quotes represent a unique ID of the 
student participant. 
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Figure 5.3.1: Map of thematic analysis 
Three major themes emerged from summarising the qualitative data for item 1 via the 
thematic analysis: (1) novelty, (2) agency, (3) virtual inhabitants: 
 
Novelty: Students expressed the view that using the Island was different to 
completing their regular school work and that it provided a unique classroom experience. 
This was good news given it is quite difficult to engage students with statistics as many view 
the subject as “an obstacle standing in the way of attaining their desired degree” (Perney & 
Ravid, 1991, p.2). A number of sub themes were identified within this domain to explain how 
the Island was different to their traditional classes. For example, a number of students 
commented that they found the novelty of the Island to be interesting: 
It was really unique and interesting to use, because there is nothing else even 
remotely like it … [ID: 225] 
Given the familiarity of the students with modern technology, a number of students 
commented on the Island approach being easier for them to learn: 
I enjoyed using computers rather than a textbook. It was easy to find specific 
information. [ID: 97] 
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Many students commented that they enjoyed the Island because it was more fun 
compared to their regular classes. This was good news for educators who might be looking 
for different ways to engage their students with statistical activities:  
It was more fun and was better/different compared to maths. [ID: 240] 
Another important sub theme that was identified was the concept of realism with the 
Island. Given the importance of making classroom activities more applicable to the real 
world, realistic tasks can aid students in seeing the value of learning statistics. Garfield and 
Ben-Zvi (2007) explain that teaching statistics through solving problems can improve 
students’ skills as they interact with real data and conduct realistic statistical investigations.  
It was stimulating. It seemed that I was a real statistician. [ID:19] 
 
Agency: This theme represented the action of “setting a task or activity” for the 
virtual Islanders to complete on the Island program. It was apparent that students seemed to 
thoroughly enjoy the notion of being in control of the virtual Islanders. This theme was the 
most frequently provided reason for student enjoyment.   
I enjoy the different tasks available and the fact we have a lifelike scenario at 
our fingertips. [ID: 81] 
Using all the different tasks on the people and exploring the Island. [ID: 198] 
These comments provide further support for bringing practice and relevancy into the 
classroom, as suggested by the Office of the Chief Scientist (2012). More so than the in class 
practice, it is the notion that the students are “in control” of their learning that may be the 
most appealing aspect of the Island. Unlike regular textbook activities, where students follow 
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rigorous sets of instructions, the Island promotes learning by doing (Baglin, Bedford, & 
Bulmer, 2013). The data that the students are collecting are meaningful to them because it is 
only through their own actions (of setting tasks) that these data are possible: 
I enjoyed experimenting with the Islanders and using different tasks to gather 
data. [ID: 173] 
I enjoyed the freedom of being able to test w[h]oever I wanted and to 
administer cool tests on them. [ID: 117] 
However, it is worth noting that not all students enjoyed setting tasks for the purposes 
of learning, with some finding the most pleasure in exploring the ability to assign unethical 
tasks without fear of real world implications: 
I enjoyed enlisting tasks to the inhabitants, such as making a 4 month old baby 
smoking a cigarette, [ID: 183] 
[I enjoyed] Drugging kids. [ID: 167] 
Whilst their motivations are questionable, it is encouraging to see students 
experimenting in the virtual world, especially for a subject that is historically unpopular 
(Keely, Zayac and Correia, 2008). A student who is naturally uninterested with the subject to 
begin with, may become engaged by allowing them the freedom to explore the topics which 
interest them. With that said, it may not be topics that specially interest the students, but 
rather the fact that they are exploring something that appears taboo (i.e. drugs) that has 
piqued their interest. Understanding what it is about the nature of banned substances which 
interests students, and how it can be incorporated (legally and ethically) into classroom 
activities, should be an objective for future research. As a side note, it is worth mentioning 
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that the teachers had control of the tasks that the students were able to access, and that 
particularly sensitive tasks could be turned on and off based on the maturity of the students. 
 
Virtual inhabitants: A large proportion of students had also commented that they 
enjoyed interacting with, and learning about, the virtual Islanders. Instead of recognising the 
data as individual data values in a dataset, there was a context (name and virtual face) behind 
each data value. The data had meaning which is crucial for students learning statistics who 
must experience data collection and the inherent variability of the (virtual) world: 
Having people to work on instead of just numbers. [ID: 80] 
It was different using the Island, [I] thought it was cool how people had their 
own personal difference [ID: 154] 
Aligning with some of the previous themes, the students enjoyed the realism involved 
with interacting with the Islanders. Given the realistic nature of the Islanders, students would 
naturally be more aware of their choices (by setting the Islanders tasks) and the consequences 
these actions have.  
I enjoyed how realistic the people were. Marriage, divorce, diseases, kids, 
death, smoking etc. [ID: 147] 
I enjoyed the fact that people were just like real people. [ID: 158] 
 
For the second item (difficulty), three major themes emerged from summarising the 
qualitative data via the thematic analysis: (1) none, (2) time consuming, (3) navigation: 
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None: The majority of students commented that they found no real difficulty with 
using the Island, which represented the modal response (59.1%) for this item. Given that 
contemporary students find browsing and navigating the web a relatively simple task, it was 
expected that no major complications would arise from a program that was browser-based.  
It was not that difficult at all. It was very straightforward and was easy to 
understand. [ID: 11] 
However, and not surprisingly, students unfamiliar with computers had a different 
experience.  
The program was really slow. My lack of computer skills made this difficult. 
[ID: 252] 
Perhaps more guidance, or extra assistance, from the teachers would benefit those 
who are not confident with their IT skills. 
 
Time consuming: This theme reflects how the time taken for the Islanders to 
complete the tasks posed to be problematic for their Island experience. The tasks were 
designed to emulate real world experiences and reflect a realistic sense of time (although 
most tasks were severely shortened compared to the actual time required for a number of the 
tasks). Despite this, it would appear that some students prefer that they be able to collect their 
data immediately: 
It was easy, waiting times were annoying though. [ID: 58] 
I wouldn't say it was difficult, just very time consuming and a bit boring. [ID: 
69] 
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The second quote demonstrates an issue that may plague many classrooms. A student 
who finds an activity too time consuming may quickly lose interest in the task and lead to 
negative attitudes towards the subject. This would be particularly true if the students were 
only setting tasks one participant at a time. Students had the potential to set tasks for multiple 
Islanders simultaneously by opening up multiple tabs of their browser. This particular issue 
could have potentially been mitigated if students and instructors were encouraged to find 
efficient ways to collect their data. 
Other students commented on the time taken to complete the sampling activity as part 
of the classroom tasks.  
You should have been able to make the computer select a random sample 
because it was time consuming [ID: 51] 
It was not difficult but however, it was frustrating to sample a large amount of 
people [ID: 229] 
The first quote once again reflects the modern student’s preference for immediacy and 
automation. This was unfortunate because one of the strengths of the Island was to allow 
students the ability to experience the very important and challenging process of sampling, and 
not to simply click a button and acquire a random sample. Student must think and work 
through the process. 
 
Navigation: This theme relates to the user interface of the Island and how students go 
from one location on the Island to another (e.g. navigating from towns, to houses, to people). 
The difficulty students had was navigating between different Islanders who resided in 
different houses and towns, with the potential to lose track of their subjects. 
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Having to constantly go back through houses and towns when trying to choose 
another person [ID: 134] 
The difficult was clicking many times to go at someone's house. You keep on 
going back and forward [ID: 145] 
Additional training for teachers and clearer instructions are required for future 
activities so that the students are made aware of the ‘contact list’ feature on the Island. This is 
a tool that allows students to view all their recruited Islanders on one screen without having 
to navigate through the towns and houses to locate that individual. Regardless, real 
investigations face the same challenge of recruiting, coordinating and managing participants. 
 
For the third item, students provided suggestions with how the Island could be 
improved. Responses varied from improving the visuals of the program to suggestions to 
update the interface. 
 
Reduced Time: One of the most common suggestions for improvement was to update 
the tasks feature from the Island. Specifically, students wanted to reduce the time it took for 
tasks to be completed. One particular student commented that: 
… Too long and boring! Make tasks QUICKER! [ID: 133] 
This aligns with similar themes from previous items. Many students commented on 
their dissatisfaction with the waiting time for tasks to be completed from the second item, so 
it was expected that a similar trend would be apparent for this item. Again this could be 
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reflected by the nature of contemporary students and their preference for immediacy. Also, as 
expected, many students suggested being able to test multiple Islanders simultaneously: 
I would make everything quicker and make it so you can test more than one 
person at a time. [ID: 216] 
It was possible to test multiple Islanders at once; however, this student had not 
discovered how. This could be improved in future studies by having a better focus on 
working in groups to collect data quicker and highlighting approaches to testing multiple 
participants.  
 
Interface and visuals: As discussed earlier, contemporary students are brought up 
and raised in an age surrounded by technology. Their familiarisation with mobile apps and 
computer software has developed high expectations. In particular, a lot of mobile apps and 
games now have an ‘automatic’ feature which permits actions to be completed by the 
software immediately, or at the very least, customisable by the user.      
… improve user interface and make it easier and faster to sample [ID: 213] 
With that said, the original design of the program was for exploratory projects, and 
using it for time limited class activities might be stretching the design. Perhaps students 
would not feel pressured by the class period if the activity was to be done in the student’s 
own time. 
The visual aesthetics of the Island was another commonly suggested area of 
improvement among student participants. This was not surprising given the expectations of 
the contemporary students and how they responded on previous themes: 
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Maybe make it a bit more colourful and more fun to travel around the Island. 
[ID: 164] 
Given how advanced current programs and apps are, with high quality visuals and 
impressive animations, it is only natural that students’ expectations in this domain were high. 
The ability to see the tasks being performed, or animated, would be more pleasing 
aesthetically. However, further research would be required to determine if it would also 
benefit the students’ learning. 
 
5.4 Chapter Summary and the way forward 
 
In this chapter the results of the phase 2 study were presented. The phase 2 study was 
designed to build upon the pilot study described in Chapter 4, by making amendments to the 
resources, measures and study design. These changes were described in section 5.2. The 
objective of this study was to re-address the proposed research questions (re-mentioned 
below), taking into consideration the changes made for this Phase 2 study.  
 
In what ways does the Island program affect students’ classroom experience towards 
statistics? 
The findings on attitudes towards statistics in this Phase were consistent with that of the Pilot. 
Based on the pre and post questionnaire data from over 200 secondary students across four 
partnered schools, the activities were associated with statistically significant improvements in 
attitudes towards statistics. However, there was only a low level of agreement to the attitude 
items in Table 5.3.2, highlighting the relatively poor perceptions students still hold towards 
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statistics even after using the Island. For example, only 24.6% of students agreed that 
statistics is enjoyable and stimulating on the pre-test. Interestingly, this individual item 
slightly decreased to 23.7% on the post questionnaire, despite the overall attitude towards 
statistics factor (a composite score identified by the EFA) significantly improving. This 
suggests that improvements were being made to the disagreement side of the scale, by 
shifting responses from strong disagreement into slightly less disagreement or neutrality. 
Such a change was desirable, but was unlikely to be the required shift needed to inspire a new 
generation of statisticians. The results of this study suggest, assuming the associated changes 
in students’ attitudes are attributable to classroom experiences, that change will likely be 
modest and will require continued efforts across year levels.  
Therefore, going forward into the next Phase of this research (Chapter 6), an 
examination the Island activities across more year levels should be conducted. This would 
include: (1) refining the Island activities, to better understand their impact across diverse 
schools, (2) examine the variation between different Island activities, and (3) learn under 
what circumstances the activities have their greatest impact on attitudes. These proposed 
amendments to the Island activities were based upon the partnered teacher’s feedback, and 
the suggestions of a leading statistics educator, Adjunct Professor Helen MacGillivray.  
 
To what extent does the Island program affect students’ opinion of career prospects in 
statistics? 
Unlike the Pilot, which revealed a significant improvement in career prospects, the Phase 2 
analysis suggested that there was no change in attitude to career prospects, and a statistically 
significant decline in competency. The significant decline was difficult to interpret without a 
meaningful comparison group. However it is possible that students initially overestimated 
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their competency, which later declined on the post questionnaire as they had a better 
appreciation of the challenging nature of statistical practice. This in turn may have potentially 
led to the resistance in change to attitudes to career prospects. As suggested by the EVT 
model, Expectation of Success has an effect on students’ future choices, such as tertiary 
course selection and career pathways. It was fortuitous that the Phase 2 study saw no 
significant change in students’ perceptions towards career prospects in statistics, or in their 
attitudes. The next Phase will re-examine career prospects to see if any noticeable changes 
are apparent.  
In addition, a potential experimenter / teacher effect that was observed in the previous 
study, may have affected these outcomes. The Pilot study saw no students having any 
difficulty with using the Island, and that competency and attitudes to career prospects had 
increased. Whilst this may have been due to the inappropriate survey items used in the Pilot, 
this is more likely the consequence of the researcher being directly responsible for the full 
delivery of the Island activity. For the Phase 2 study, the researcher had very little interaction 
with students (in some classes: zero interaction), with the classroom teacher delivering the 
Island content. Given that teachers typically only had one to two brief workshops of prior 
training, there is a possibility that teachers were under-prepared to deliver the Island 
activities. This would have resulted in students having difficulty with completing the set 
tasks, which in turns affects their perceived competency, and ultimately impacts their 
perceptions of career prospects.  
Therefore, going forward into the next Phase, whilst still controlling for the 
experimenter effect, teachers need to be provided with additional support and resources, as to 
best prepare them for classroom implementation. And given that the next Phase will be 
targeted at more schools across the country, a more efficient and sustainable method for 
training the teachers will be required (and is discussed in the next Chapter). 
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Is the Island program a viable solution to overcoming the ethical and practical 
constraints currently limiting the classroom environment? 
Based upon the thematic analysis of the qualitative responses (see section 5.3.3), it was 
observed that many students enjoyed using the Island within the classroom. Common themes 
which emerged related to the novelty in using the Island and how it was different to 
traditional classroom activities. In particular, it was promising to see that students actually 
enjoyed the data collection process (due in part to the testing feature of the program) to 
address the research questions of their Island activities. This finding is consistent with the 
Pilot study, and with that of past research described in Chapter 2, (e.g. Marriott, et al., 2009; 
Wiberg, 2009) who demonstrated that utilising a PSA to learning about statistics can be an 
effective way for students to learn and improve their attitudes towards the discipline. 
 With regards to any difficulties that students had, or with suggestions for 
improvement, re-occurring themes centralised around improving the aesthetic appearance of 
the Island and the respective Islanders, as well as allowing tasks on the program to run more 
quickly. It was fortuitous then, that the second version of the Island program, titled: the 
Islands, was completed near the end date of Phase 2 of this research. The new version 
includes updated visuals and more features with which students and teachers can utilise (see 
Chapter 3.5 for a comparison of the two versions). Therefore, going forward, it was desirable 
to see if the results from both the Pilot and Phase 2 study could be replicated using the new 
version of the Island.  
  
 106 
Chapter 6 
Phase 3: National Level 
 
6.1 Overview 
The results of the Phase 2 study (documented in Chapter 5) were largely inconsistent with that 
of the Pilot (Chapter 4). Whilst the pilot study saw significant improvements across all factors, 
the Phase 2 study only observed evidence of significant improvements for Attitudes; with 
Career Prospects remaining stable, and Perceived Competency decreasing. Nonetheless, 
through the qualitative findings, many students still found the Island, and the associated 
activities, a novel experience which allowed to experience otherwise impractical data 
investigations. As such, further research was required to investigate the limitations suggested 
at the end of the previous chapter. Due to this (and in part to the additional funding acquired), 
the study was extended to a third Phase, which included additional schools from across the 
country. This chapter will begin by describing the subsequent changes to the Island resources, 
the teacher training procedure, and to the study design between the Phase 2 and Phase 3 studies. 
The changes were made after taking into consideration the limitations of the Phase 2 study, 
described at the end of Chapter 5. The chapter then describes the results and findings of this 
Phase 3 study. Publications arising from this chapter are given below:  
Huynh, M., Baglin, J., Hart, C., MacGillivray, H., Bulmer, M., Dunn, P. K., Marshman, M. 
(2016). Teacher’s perceptions of teaching statistics in schools using the islands. In 
Proceedings of the 9th Australian Conference on Teaching Statistics (pp. 16–21). Canberra, 
AUS. 
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6.2 Building upon the Phase 2 study 
One of the biggest changes to the Phase 3 study was the inclusion of more schools and 
students from across the country. By comparison, the Pilot and Phase 2 studies only consisted 
of one and four partnered schools, respectively, and were restricted to Melbourne, Victoria. 
In doing so, considerations had to be made regarding the differences between state 
curriculums, teacher training, and school funding. These differences translated to 
observerable differences in educational outcomes. For example, there are clear differences in 
mathematical performance between Australian states and territories. According to the 
findings of the 2012 PISA report (see Chapter 2), Australia ranks 17th in mathematics (for 15 
year old students). This report rates mathematical performance on a continuous scale with 
higher scores representing better performance. There was an observerable difference in 
mathematical performance for this cohort across the Australian states, see Table 6.1 below: 
Table 6.1: Comparing Australian States and Territories for Mathematical performance 
State PISA Rating  
Northern Territory 452  
Tasmania 478  
South Australia 489  
Victoria 501  
Queensland 503  
New South Wales 509  
Western Australia 516  
Australian Capital Territory 518  
Shanghaia 613  
a: Shanghai which ranked first is provided as a comparison 
 
 Due to these state differences, it was important to evaluate the Islands in schools 
beyond Victoria. Whilst the increase in partnered schools and students would provide a more 
representative sample of the student population, the issue of how to reach, and ultimately 
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train, the teachers from different geographical locations was raised. And whilst, additional 
funding was acquired for this Phase of the research, it would not have been ideal (and 
sustainable) for members of the research team to continuously travel to different states of the 
country to train new teachers. As such, the training process was modified and refined for the 
last Phase of this research and is described below. 
 
6.2.1 Training the teachers 
For teachers who could easily be reached by members of the research team, face-to-face 
Island workshops were still provided. Similar to the Phase 2 study, the workshops were 
typically split into two parts. First, the project team member would outline the context of the 
project, providing background information pertaining to: (1) statistics in the Australian 
context, (2) statistics in the Australian curriculum, (3) the statistical data investigation process 
and, (4) teaching data investigations. This part ran for approximately 60 – 120 minutes. In the 
second part of the training, the teachers were taught how to use the Islands and the project 
resources. Exemplars of how to complete selected Islands activities were also provided. The 
second part also ran for approximately 60 – 120 minutes.  
 For teachers who were unable to attend the workshops in-person, or in circumstances 
where contact with the project team was restricted due to reach, teachers were provided with 
online learning resources to guide preparation (http://www.islandsinschools.com.au/). This 
resource included professional learning materials such as detailed readings about teaching 
statistics within the Australian Curriculum, as well as self-guided tutorials for using the 
Islands and exemplar datasets with answers to assist teachers’ preparation. This resource, 
titled: Islands in Schools website, is described in detail in the section below. 
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6.2.2 The Islands in Schools website 
The rationale behind the development of the Islands in Schools website was two-fold. Firstly, 
it was designed as a method for remotely preparing teachers. Secondly, it was to address the 
inconsistent findings between the Pilot and Phase 2 study. The main difference between these 
studies related to student’s perceived competency of their abilities in statistics, as measured 
by the Island questionnaire. Whilst the Pilot saw significant improvements across all factors, 
the Phase 2 study saw a significant decrease between pre and post measurements for 
perceived competency. A number of explanations were suggested to account for the 
inconsistent findings (see Section 5.4) between studies, with the most likely being the teacher 
effect. Unlike the Pilot study which only saw a member of the research team administer the 
Island activity to students, the Phase 2 study typically only involved the respective classroom 
teacher. The decrease in perceived competency may have resulted when students encountered 
difficulties with completing the Island activities, with the teacher being unable to provide 
support because they did not know the solution.  Therefore, providing partnered teachers with 
a detailed, online resource, with which they could re-access the training material and 
information at any time, was expected to better equip teachers when delivering the content.  
 The Islands in Schools website was designed to be an all-encompassing resource that 
teachers could refer to when planning for the Islands activities. It contained several easy to 
access tabs at the top of each page for teachers to use when navigating from one page to the 
next (see Figure 6.2.1). The first tab, the Home page, provides some basic information about 
the project and some quick links on acquiring access to the Islands and downloading the 
resources. Phase 3 of this research utilised the new version of the program, titled: “the 
Islands” and was described in Chapter 3. 
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Figure 6.2.1: Screenshot of the Islands in Schools Homepage 
  
 The second tab from the website provided teachers with some background 
information about the rationale of this research. This information was the same as that which 
was provided during the face-to-face training, specifically: (1) Statistics in the Australian 
Context, (2) Statistics in the Australian Curriculum, (3) The Statistical Data Investigation 
Process, and (4) Teaching Data Investigations (see Figure 6.2.2).  
 
Figure 6.2.2: Screenshot of the Background tab from the Islands in Schools website 
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 The first section from this tab, Statistics in the Australian Context, provided 
information relating to the current shortage of statistical graduates in Australia, with a 
discussion on the rationale and implications (see Chapter 1 of this thesis for details). The 
second section discusses High School Statistics within the Australian Curriculum. In 
particular, the content descriptors for the Data Representation and Interpretation strands (for 
Years 7 to 10) of the Curriculum were provided. In addition, the similarities between this 
strand and that of the Science Inquiry Skills were provided for comparison. In the third and 
fourth sections, information pertaining to the teaching of statistics through the data 
investigation process could be found. 
 In the third tab, titled: “Island Guide,” information specific to accessing and using the 
Islands was displayed. This tab is divided into six sections: (1) Accessing the Islands, (2) 
Exploring the Islands, (3) Coordinator Tools, (4) the Islanders, (5) Sampling and, (6) 
Collecting Data. The first two sections of this tab provided illustrative guides on how to gain 
access and explore the Islands. Figure 6.2.3 below provide an example of the navigation 
process involved in this version.  
 
Figure 6.2.3. Screenshot demonstrating how to navigate the Islands 
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 The third section in this tab related to setting up the Coordinator tools, which teachers 
could use to add students (either individually or as entire student lists) and to set up filters 
(e.g. to hide sensitive tasks such as drugs and alcohol). The fourth section provided users with 
information about the individual Islanders, such as their backstory and task histories (see 
Chapter 3 for a detailed break-down of this section). The fifth section provides step-by step 
instructions on how teachers can demonstrate to students the process of obtaining a 
representative sample of the Islanders, to be used in answering the Islands activities, and 
completing their subsequent data investigations project. Table 6.2.1 provides the steps 
illustrated in this section for the Islands in Schools website.  
 In the sixth and final section of this tab, users are provided with illustrative 
instructions on how to conduct tasks with the Islanders and collect the resulting data. This 
section includes a summary table of the 18 broad categories of tasks (see Chapter 3) that can 
be conducted with the Islanders. Additionally, instructions on collecting survey data and the 
phrasing of interview questions to the Islanders are provided. 
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Table 6.2.1: Instructions on how to collect a representative sample of Islanders 
Steps Description 
1. Clear the contact list Clear the Island contact list from any previous 
activities.  
 2. Define the town's population 
and set the required sample size 
Clearly define the population of interest, e.g. "All adult 
Islander's from the town of Vardo” and write down how 
many samples must be obtained. 
 3. Determine the total number 
of houses in the town. 
Count the number of houses in the town. 
 4. Randomly select a house Use a random number generator (random.org) to 
randomly visit a house number from 1 - total number of 
town houses. 
 5. Randomly select an eligible 
Islander and ask for consent. 
Use a random number generator to randomly select 
from the eligible Islanders within a randomly selected 
house and ask for consent. If the Islander does not 
consent, go back to step 4 and start again. 
 6. Save consenting Islanders to 
the contact list. 
Once a random Islander consents, save them to the 
contact list. This makes the Islanders easier to keep 
track of.  
 7. Repeat steps 4 - 6 until 
sample size is reached. 
If an Islander does not consent, a house does not 
contain any eligible Islanders or a house is selected 
more than once, steps 4 -6 repeat until the required 
sample size is achieved. 
 
 The fourth tab of the Islands in Schools website stored all of the Islands activities that 
would be completed within the classroom. Unlike the Phase 2 study which had activities 
designed specifically for Year 9 and 10 students, the new activities varied in difficulty 
between Year 7 and Year 10 (see Table 6.2.2 below). 
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Table 6.2.2: The Islands in Schools activities 
Activity and description Year 
1. Mental Health Survey: Students will administer a survey investigating the 
mental health needs of Islanders.  
7 
2. The Effect of Vision on Balance: Students will investigate an issue involving 
a petition from local Islanders to have more street lighting installed in their 
village.  
7 
3. Islanders’ Demeanour: Students will select 24 simple random samples, each 
consisting of 10 houses. In each sample, for each house, they will speak to the 
eldest resident and judge whether they appear unhappy or not. 
8 
4. Investigating Household Sizes: Students will investigate the variation of 
samples of household sizes and of average and median household sizes over 
samples. 
8 
5. Male and Female Reaction Times: Students will investigate hand/eye 
coordination times for male and female teenage Islanders in a particular village. 
9 
6. Caffeinated Sports Drinks and Exercise Performance: Students will 
investigate the effect of caffeinated sports drinks on running 100 metres for 
Islanders in a particular age group in one village. 
9 
7. Temperature and Cognitive Performance: Students will investigate the 
variation of temperature across the three islands, and then investigate cognitive 
performance of Islanders in villages of different temperatures. 
10 
8. Lung Capacity and Age: Students are to collect a random sample of at least 
20 Islanders with a broad age range, as they will be observing how age 
contributes to respiratory flow. 
10 
9. Death rate over time: Students are required to select a large village which has 
been in existence for at least 200 years, acquire the death rate and construct a 
scatter plot with time and death rate as the variables. 
10 
10. Student Statistical Data Investigation Project: The student data 
investigation project requires students to explore the Islands and implement a 
study on a topic of their choice. 
7-10 
  
 Each activity would begin with a teacher overview, which contained information 
relating to the learning objectives for that activity, as well as how these objectives align to the 
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National Curriculum. A breakdown of each task was provided as a guide that teachers could 
elect to use. The remaining sections would then contain the student worksheet, which 
included an overview of the problem, followed by the associated questions. These new 
activities were developed (from the Phase 2 study) by an expert in Statistics Education with 
extensive experience developing school-level content. See Appendix E for an example of a 
refined Islands activity. Finally, attached to select activities (within the website) is a marking 
rubric, exemplar student responses, and an exemplar data file, that teachers could use as a 
guide. These could be downloaded individually for each Islands activity, or together as an 
entire package or booklet. Altogether, these online resources provided the basis for face-to-
face training and online teacher training and classroom preparation for using the Islands. 
 
6.2.3 Study design 
Apart from changes to the resources (student activity sheets), adding an online mode of 
training, and the Island program itself, the study design for Phase 3 was relatively similar to 
that of the previous study. Following teacher preparation, and prior to engaging in the Islands 
activities, teachers were instructed to administer the pre-test questionnaire (online) to their 
students. Each school partner implemented at least one activity using the Islands resource in 
their classrooms. The number of activities implemented varied across school, year level, and 
the time available (see Figure 6.2.4). Upon completion of the Islands activities, schools were 
instructed to administer the post-test questionnaire.  
 Twelve Australian Schools participated in the project; six from Victoria, five from 
Queensland, and one from Western Australia (see Table 6.2.3). However, only students from 
ten of the twelve schools provided feedback on the survey instruments (explained in the 
results section). The teachers were primarily mathematics teachers, however, two teachers 
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taught science subjects. Over 700 students were exposed to the Islands. In total, 723 
questionnaires were returned from the ten schools, representing at least two year 7 math 
classes, one year 8 math class, four year 9 math classes, four year 10 math classes and one 
year 11 math class (two schools failed to indicate which year levels participated in the 
project, so the precise number of classes across year level is unknown). The average age of 
participating students was 14.29 years (with a standard deviation of 2.00 years) and there was 
an even distribution of males and females (49.6% and 50.4% respectively). 
Table 6.2.3: Proportion of Pre- and Post-Test Questionnaires Completed by each 
Participating School. 
  
Year 
level 
N 
returned 
(pre) 
% 
returned 
(pre) 
N 
returned 
(post) 
% returned 
(post) 
Victoria 1 10 24 4.51 0 0 
Victoria 2 a 0 0 50 11.31 
Victoria 3 9 98 18.42 56 12.67 
Victoria 4 9 72 13.53 29 6.56 
Victoria 5 7 56 10.53 45 10.18 
Victoria 6 8 & 11 58 10.90 37 8.37 
Queensland 1 9 & 10 15 2.82 15 3.39 
Queensland 2 9 & 10 170 31.95 131 29.64 
Queensland 3 a 2 0.38 41 9.28 
Queensland 4 7 & 10 37 6.95 38 8.60 
Queensland 5 - - - - - 
Western Australia 1 - - - - - 
Note: No data was collected from the fifth Queensland school and the Western Australia 
school, a: information not provided 
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6.3 Results 
6.3.1 Descriptive Statistics 
A total of 723 questionnaires were returned from ten of the twelve schools. However, a large 
proportion of students only completed either the pre-test questionnaire or the post-test 
questionnaire, resulting in a large number of missing cases (see Table 6.2.3). This was 
potentially due a break down in communication between the researchers and the teachers 
which led to some teachers being unaware of the need to administer either the pre-test or 
post-test questionnaires in their classrooms. 
 Descriptive statistics and the percentage of students’ agreement (i.e., those rating 
either “Agree” or “Strongly agree”) to each item on the pre- and post-test questionnaires are 
reported in Table 6.3.1. These items are the same as those from the Phase 2 study.  
Exploratory factor analysis (EFA), using Factor (Lorenzo-Seva & Ferrando, 2006), 
was performed on the 15 paired items. Despite an EFA having been completed in the 
previous Phase, it was run a second time to ensure valid and reliable constructs within the 
new sample. The EFA analysed the polychoric correlation matrix, which is advised when 
ordinal rating scale items have been used (Baglin, 2014; Timmerman & Lorenzo-Seva, 
2011). Parallel analysis (PA) using minimum rank factor analysis (MRFA, Shapiro & ten 
Berge, 2002; ten Berge & Kiers, 1991; Timmerman & Lorenzo-Seva, 2011) was chosen for 
the retention and extraction technique, respectively. Three stable factors were identified after 
removing item 14 due to a poor loading. Table 6.3.2 provides the final rotated solution using 
the oblique Promin method (Lorenzo-Seva, 1999). Consistent with the Phase 2 study, the 
same three factors were identified: Attitudes, Career Prospects and Competency. Factor   
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Table 6.3.1: Descriptive Statistics and Percentage Agreement to the Attitudes Towards 
Statistics Questionnaire Items Pre and Post. 
  
Pre 
 
Post 
Item n M SD % Agree 
 
M SD % Agree 
2. 248 1.92 1.05 23.2 
 
1.81 1.09 16.3 
3. 249 2.10 1.04 28.2 
 
1.85 1.07 17.3 
4.  249 1.94 0.99 22.4 
 
1.86 1.05 16.5 
5.  249 2.17 0.96 29.2 
 
2.07 1.06 23.0 
6.  248 2.55 1.05 36.5 
 
2.13 1.05 22.8 
7. 249 2.62 0.97 41.4 
 
2.23 .99 25.2 
8.  249 2.06 1.05 21.7 
 
1.89 1.05 15.2 
9.  247 2.30 0.94 31.5 
 
2.15 .98 24.6 
10.  249 1.69 0.99 14.1 
 
1.48 .96 9.7 
11.  249 2.41 0.90 35.8 
 
2.51 .93 34.2 
12. 248 3.17 0.70 61.1 
 
3.03 .76 49.4 
13.  247 2.84 0.93 54.4 
 
2.79 .91 41.5 
14.  248 1.46 1.08 11.6 
 
1.50 1.15 10.8 
15.  249 3.01 0.81 73.2 
 
2.84 .87 46.3 
Note. n = Sample size, M = Mean, SD = standard deviation, % Agree = % of students rating 
item as “Strongly Agree” or “Agree”.  
 
scores were computed as the mean score of the items loading most strongly into each 
factor. Internal consistency for each of the factors was examined using the Mislevy and Bock 
(1990) reliability estimate, which reflects the proportion of variance accounted for within 
each factor (see Table 6.3.2): 
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Table 6.3.2: Attitudes Towards Statistics Questionnaire - Rotated Factor Loadings, 
Reliability and Variance Explained. 
   
Item 
 
Attitudes 
Career 
Prospects 
 
Competency 
2. Statistics is enjoyable and stimulating for me .815 0.006 .039 
3. I enjoy learning and reading about statistics .858 0.026 -.005 
4. I look forward to my statistics lessons .866 0.006 .018 
5. I am interested in the topics I learn in 
statistics .822 0.097 -.003 
6. Making an effort in statistics is worth it 
because it will help me in the work that I want 
to do after finishing school .071 0.767 .003 
7. Learning statistics is worthwhile for me 
because it will improve my career prospects 
and chances in getting at job -.058 0.925 .047 
8. Statistics is an important subject for me 
because I need it for what I want to study after 
finishing school .124 0.735 -.045 
9. I will learn many things in statistics that will 
help me get a job .091 0.764 -.017 
10. I am just not good at statistics -.160 0.264 -.592 
11. I learn statistics quickly .195 -0.143 .674 
12. If I put in enough effort, I can succeed in 
statistics -.084 0.128 .680 
13. Whether or not I do well in statistics is 
completely up to me -.094 0.137 .573 
14. If I had different teachers, I would try 
harder in learning about statistics - - - 
15. If I wanted to, I could do well in statistics -.123 .098 .827 
Reliabilitya .834 .919 .912 
% Variance b 49.50 16.92 13.83 
Note. Item 14 removed due to poor loading. Rotated factor loadings are reported. Item 
factor loadings bolded belong to the respective column’s factor. EFA Matrix: Polychoric 
correlations, Extraction: MRFA, Retention: PA, Rotation: Promin, a Mislevy and Bock 
(1990). b Percentage of common variance explained based on MRFA. 
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6.3.2 Multilevel model 
To compare the pre and post factor scores derived from the questionnaire responses, 
multilevel modelling (MLM), using a Maximum Likelihood estimation method, was selected. 
To measure the degree of dependency presented in the nested data and determine if MLM 
was appropriate, the intraclass correlation (ICC) and design effect (DE) were calculated for 
each of the factors (see Chapter 5). The calculated ICCs and DEs for Attitudes (.05 and 4.38 
respectively) and Career Prospects (.05 and 4.23) met these recommendations and were 
subsequently deemed appropriate for MLM. Only a naive model for Competency was 
considered because the ICC (.03) was below the recommended values for MLM. The detailed 
results for the MLMs for each of the outcome variables are show in Table 6.3.3. 
A naive model (with no random intercepts or slopes) was constructed to provide a 
baseline comparison for each of the MLMs. According to the naive model for Attitudes, the 
time effect, or change between pre and post, mean change of -0.12 points, 95% CI (-.24, -
.01), was statistically significant, F(1,967) = 4.42, p = .036. The pseudo-R2 for the naïve 
model indicated that less than 1% of the variability in factor one (attitudes) was explained by 
time. An overview of these parameters is provided in Table 4. To take into consideration the 
dependency from the higher level (classes), random intercepts were added to the model. The 
difference between the naïve model and random intercepts model correcting for class was 
statistically significant according to a likelihood ratio test, 2 (1) = 24.55, p < .001. For the 
naive model, the time variable had an estimated slope of -.11, 95% CI (-.22, .01). When 
random intercepts are included at the school level, time was no longer statistically significant, 
F(1,878.31) = 3.01, p = .079 and the standard error had remained  at .06. The pseudo-R2 for 
the second model indicated that 5% of the variability in attitudes was explained by time. 
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Table 6.3.3: Multilevel linear models fitted to test the effect of time on Attitudes, Career Prospects and Competency towards statistics after 
correcting for students nested within classes 
 Attitudes Career Prospects Competency 
 
 
Parameters 1. Naive 
2. Random 
Intercepts 
3. Random 
Intercepts & 
Slopes 1. Naive 
2. Random 
Intercepts 
3. Random 
Intercepts & 
Slopes 1. Naive 
Fixed effects       
 Intercept 1.95 (.04)* 1.92 (.08)* 1.91 (.09)* 2.29 (.04)* 2.35 (.08)* 2.32 (.08)* 2.62 (.02)* 
 Time -.12 (.06)* -.11 (.06) -.07 (.09) -.17 (.06)* -.23 (.06)* -.19 (.07)* -.08 (.03)* 
Variance of Random Effects      
 Residual .81 (.04)* .78 (.04)* .77 (.04)* .73 (.03)* .69 (.03)* .69 (.03)* .23 (.01)* 
 Intercepts  .04 (.02) .05 (.03)  .05 (.03) .04 (.03)  
 Slopes   .04 (.03)   .01 (.01)  
 Covariance   -.02 (.03)   < .01 (.02)  
Model Summary       
 -2LL 2545.71 2521.16a 2516.06b 2440.16 2406.13c 2404.56d 1342.71 
 Parameters 3 4 6 3 4 6 3 
 Pseudo-R2 .004 .054 .070 .010 .071 .077 .004 
Note: Values in parentheses refer to standard errors. * p < .05 
a Likelihood ratio test of the difference to Model 1, p < .001, b Likelihood ratio test of the difference to Model 2, p = .078  
c Likelihood ratio test of the difference to Model 1, p < .001, d Likelihood ratio test of the difference to Model 2, p = .456 
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Finally, a model including both random intercepts and slopes was fitted. However, the 
difference between the random intercepts model and the random intercepts & slopes model 
correcting for class was not statistically significant according to the likelihood ratio test. 
According to the naive model for the second factor (career prospects), the time effect 
had a mean change of -0.17 points, 95% CI (-.28, -.07), and was statistically significant, 
F(1,968) = 10.04, p = .002. The pseudo-R2 for the naïve model indicated that 1% of the 
variability in career prospects was explained by time. The difference between the naïve 
model and random intercepts model correcting for class was statistically significant according 
to a likelihood ratio test, 2 (1) = 34.03, p < .001. For this model, the time variable had an 
estimated slope of -.23, 95% CI (-.35, -.12). When random intercepts are included at the 
school level, time was still statistically significant, F(1,908.20) = 17.05, p < .001 and the 
standard error had increased to .08. The pseudo-R2 for the second model indicated that 7% of 
the variability in career prospects was explained by time. Finally, a model including both 
random intercepts and slopes was fitted. However, the difference between the random 
intercepts model and the random intercepts & slopes model correcting for class was not 
statistically significant according to the likelihood ratio test, 2 (2) = 1.57, p = .456.  For this 
model, the time variable had an estimated slope of -.19, 95% CI (-.35, -.04). When random 
intercepts and slopes are included at the school level, time was still statistically significant, 
F(1,10.28) = 7.50, p = .021 and the standard error remained at .08. The pseudo-R2 for the 
second model indicated that 8% of the variability in career prospects change was explained 
by time. 
For the third factor (Competency) only a naïve model was considered because the 
recommended ICC value was not met. For this model, the time effect had a mean change of -
0.08 points, 95% CI (-.15, -.02), and was statistically significant, F(1,967) = 7.25, p = .007. 
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The pseudo-R2 for the naïve model indicated that less than 1% of the variability in 
competency was explained by time. 
 Contrary to expectations, the overall results of the multilevel analysis indicated that 
there was a significant decrease, albeit small effect size, for all three factors between the pre 
and post measurements. For the first and second factors, attitudes and career prospects 
respectively, a comparison of three models were made: (1) the naïve model, (2) the random 
intercepts model and, (3) the random intercepts and slopes model. For both the attitudes and 
career prospects factors, there was a significant difference in model fit between the naïve 
model and the random intercepts model, but not between the random intercepts model and the 
random intercepts and slopes model. The third factor, competency, only looked at the naïve 
model due to the design effect not reaching the recommend level. Given these negative 
findings, an analysis of the student’s qualitative responses was conducted to further explore 
these associated changes.      
 
6.3.1 Qualitative analyses 
Similar to the Phase 2 study, the open ended qualitative responses were incorporated via a 
mixed methods approach to further explore the findings and provide justification for the 
outcomes. These items included: 
1. What did you enjoy about using the Island? 
2. If you could change or improve anything about using the Islands to learn statistics 
what would it be? 
 In total, 358 students (49.5%) provided responses for the first item, and 372 inclusive 
of the students (51.5%) provided a response for the second item. These data were analysed 
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using a six-step inductive thematic analysis method described by Braun and Clarke (2006), 
which was described in Chapter 5. A number of themes emerged from summarising the 
qualitative data from each of the three open-ended questions. Figure 6.3.1 includes a thematic 
map of these themes. Each theme will be discussed in the following sections, with direct 
quotes from student responses. Note the ID for these quotes represent a unique ID of the 
student participant. 
 
 
Figure 6.3.1: Map of thematic analysis 
 
1. What did you enjoy about the Island? 
Three major themes emerged from summarising the qualitative data for item 1 via the 
thematic analysis: (1) novelty, (2) agency, (3) virtual inhabitants. 
 
Novelty 
A number of students commented that using the Island was different to completing their 
standard school work: I enjoyed using it because it’s something different [ID: 65]. When 
exploring this domain further, a number of sub themes were identified. For example, a 
number of students commented that they found using technology was more interesting for 
their learning: It was fun since we used our computer's to do our assignment instead of using 
paper. [ID: 487] 
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 Another sub theme that was identified within this domain related to the concept of 
realism with the Island. Given the importance of making classroom activities more applicable 
to the real word, realistic tasks can aid students in seeing the value of learning statistics: I 
liked the Islands because it showed me how statistics can be useful in life outside of school. 
[ID:353] 
 
Agency 
This theme represented the action of “setting a task or activity” for the virtual Islanders to 
complete. It was apparent that this was not a common activity that many students would 
experience in their regular classes, so the abundance of tasks made the program more 
enjoyable for them: How all of the islanders were so realistic and how we could do so many 
different tests on them. It felt like the islanders were real people and I was really surveying 
them. [ID: 35] 
 A sub theme within this domain was identified as “interviews,” which was a new 
feature of the program and allowed students the ability to ask (type) questions to the 
Islanders and have them provide a response. For example, one could enquire about the 
Islander’s name, age, hobbies, feelings, etc. And whilst not all questions would result in a 
valid answer, the students still enjoyed exploring what type of responses they could get out of 
the Islanders: I enjoyed interviewing the many people in the Islands … to laugh at the 
unexplainable answers they gave me when I asked them a question. [ID: 668]. This was to be 
expected however given that the interview feature was a still a work and progress and had not 
been refined at the time of completing this study. 
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Virtual inhabitants 
Many of students had also commented that they enjoyed interacting with and learning about 
the virtual Islanders. Instead of recognising the data as individual data values in a dataset, 
there was a context (name and virtual face) behind each data point. The data had meaning 
which is crucial for students learning statistics who must experience data collection and the 
inherent variability of the (virtual and real) world: How all of the islanders were so realistic 
and how we could do so many different tests on them. It felt like the islanders were real 
people and I was really surveying them. [ID: 35] 
 Concurrent with some of the previous themes, students also enjoyed the realism 
involved with interacting with the Islanders. Given the realistic nature of the Islanders, 
students would naturally be more aware of their choices (by setting the Islanders tasks) and 
the consequences these actions have: It was better because it made it feel more realistic and 
helped give us a better understanding of statistics [ID: 716] 
 
2. What would you change / improve about the Island? 
For the second item, students provided suggestions with how the Island could be improved. 
Responses varied from decreasing the time taken to complete tasks to teacher effects. 
 
Reduced Time 
One of the most common suggestions for improvement was to update the tasks feature from 
the Island. Specifically, students wanted to reduce the time it took for tasks to be completed. 
One particular student commented that: I would change how long it takes to get all the 
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statistics of all the results … [ID: 616]. Similar to this theme, many students suggested being 
able to test multiple Islanders simultaneously would have decreased the time taken to 
complete the activities: Selecting multiple people at once to do something [ID: 340]. 
 It is worth noting that this could have been achieved by opening up multiple tabs and 
running the tasks concurrently. This quote reflects the modern students’ preference for 
immediacy and automation, with many students appearing to quickly lose interest in tasks 
that take too long to complete. This time component may explain where many students’ 
attitudes had regressed.  
 
Interaction 
Interestingly, whilst many students commented that they enjoyed being able to interact with 
and set tasks for their Islanders, students also suggested that this area required improving. For 
example, many students suggested improvements to the interview feature: When you [are] 
interviewing someone, make sure to have serious answers instead of very odd and silly 
question. Also they should have educated answers [ID: 63]. Additionally, many students 
suggested changes to the sleep cycle on the program. Presently, once the Islanders go to bed 
the students would not be able to interact with them until they wake the next morning. It was 
apparent that a number of students were using the program at night as they ran into the issue 
of not being able to collect their data: Well maybe they don’t go to sleep, so we can still get 
the statistics at late night [ID: 571] 
 Another sub theme related to the issue of Islanders declining to participate in the 
student’s study. Whilst this was intended to emulate real world processes, many students 
simply found this frustrating and would have preferred not having to acquire consent: I would 
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like it if the all the people give consent to you so it doesn't make statistic like surveys or tasks 
frustrating. [ID: 76] 
 
Better Instructions 
Some students commented that they had difficulty interpreting the instructions from the 
worksheets: 
The instructions need to be a lot clearer because it was near impossible for us to understand. 
It made learning statistics a chore because of the fact that the instructions took a lot longer to 
decipher than actually doing what the instructions has told us to do. [ID: 665] 
 From these comments, it is apparent that more training and support for teachers are 
provided before implementing the Island activities in the classroom. Unlike the previous 
study (where all teachers participated in face-to-face training), this project involved many 
teachers from different states, resulting in not all teachers receiving face-to-face training. This 
may have impacted teacher preparation, which may have carried over to their students: 
… The instructions for the project were really vague and hard to understand. Even the 
TEACHER couldn't understand the instructions- so we had to redo it differently [ID: 660] 
 Perhaps future versions of this project should see improvements made to the online 
training to avoid this issue from reoccurring. In addition, some students commented on a 
potential teacher effect, which may have impacted their experience with the study: … get a 
different teacher [ID: 350]. This teacher effect could potentially explain the observed 
decrease in student attitudes towards statistics, and further support the notion that teachers 
should be provided with more support, training, and professional development to better 
engage with their students.  
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6.3.4 Teacher’s Experience 
Given the results of the Phase 2 study, the researchers were anticipating some form of teacher 
effect to be associated with the student results. As such, the final component of Phase 3 was 
to investigate teacher’s perceptions of delivering the Islands to their students. In total there 
were 73 maths and science teachers (years 7 to 11) involved in this study. Teachers who 
elected to complete the teacher survey completed a questionnaire that contained 12 items 
focusing on how teachers felt regarding professional development material, in conjunction 
with 11 items examining how teachers perceived the Island activities operated within their 
classrooms. Example items include: I felt confident after completing the professional 
development that the Islands in Schools Project activities would meet the students’ 
curriculum needs, and, I am confident that I can implement the Islands in Schools Project's 
activities effectively in future classes. In addition there were four open-ended questions that 
asked teachers to provide feedback relating to their experience of the professional 
development and implementation of the Islands activities in class. Teachers were asked to 
share both positive feedback and areas they perceived to be in need of improvement. The 
questions were as follows:  
1. Please share some positive feedback or experiences of the professional development.  
2. Please share some feedback on the areas of the professional development that are in 
need of improvement. This feedback will help inform future development.  
3. Please share some positive feedback or experiences of the classroom implementation 
of the Islands in Schools Project's activities.  
4. Please share some feedback on the areas of the activities that are in need of 
improvement. This feedback will help inform future development 
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Overall, the responses showed a mostly neutral–positive perception towards the professional 
development training. The highest rated items, based on a five-point scale ranging from 1) 
Strongly disagree to 5) strongly agree, indicated that the Islands activities met the students’ 
curriculum needs (Mean [M] = 3.96, Median [Md] = 4, Agree = 82.6%), that the Islands 
activities were more engaging than what they would typically use or plan to use for teaching 
statistics (M = 3.96, Md = 4, Agree = 87.0%), and that the professional development helped 
them develop new approaches to teaching statistics through data investigations (M = 4.00, 
Md = 4, Agree = 78.3%). The lowest-rated items related to the professional development 
taking too long to complete (M = 3.04, Md = 3, Agree = 39.1%), improving their 
understanding of teaching statistics through data investigations (M = 3.35, Md =3, Agree = 
39.1%), and improving their confidence in teaching statistics through data investigations (M 
= 3.39, Md =3, Agree = 43.5%). However, these lowest-rated items revealed more neutral 
responses (Neither Agree nor Disagree), with averages close to ratings of 3, rather than 
negative. This suggests that teachers might require much more intensive and directed 
instruction to improve their general knowledge of teaching statistics. Similarly, responses 
pertaining to the Islands activities were also mostly neutral–positive. The highest rated items 
related to teachers believing that the activities were more engaging than what they typically 
use or would plan to use for teaching statistics (M = 4.13, Md = 4, Agree = 83.3%) and 
feeling confident that they can implement the activities effectively in future classes (M = 4.17, 
Md = 4, Agree = 87.5%). The lowest rated items related to the Islands activities taking too 
long to implement in class (M = 3.21, Md = 3, Agree = 45.8%), which was a positive result 
given the negative wording of the statement, improving teachers’ confidence in teaching 
statistics through data investigations (M = 3.38, Md = 3, Agree = 41.7%), and improving 
teachers’ understanding of teaching statistics through data investigations (M = 3.54, Md = 4, 
Agree = 54.2%). To dig deeper into the factors influencing teacher ratings, the qualitative 
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data were analysed using a six-step inductive thematic analysis method described in the 
earlier chapters was employed. The themes identified from the thematic analysis (see Figure 
6.3.2) are reported and discussed below. 
 
Figure 6.3.2: Thematic map of teachers’ responses 
 
Statistical Data Investigation Process  
There were 14 responses that positively discussed the ability of the Islands in Schools Project 
to effectively teach the statistical data investigation process to teachers and students. 
Teachers referred to specific stages in the process (i.e. initial questions, design, data 
collection and analysis, and interpretation of data in a broader context) and understanding the 
concept of sample variation. This feedback applied to both the professional development and 
the implementation of Islands activities and highlights the potential of Islands learning 
resources to engage teachers and students in all stages of the statistical data investigation 
process. For example: 
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“The most important message… shared during the PD was that we usually only perform one 
part of the process of statistics (calculating/analysing data) and that it's almost meaningless 
without being involved in designing an experiment and getting the data yourself.” 
 
Use of more specific instructions  
Despite the provision of the online resources, there were 8 responses indicating that 
instructions provided throughout the project could have been more specific. This included 
those instructions provided to teachers (e.g. using coordinator tools, setting up classes) and 
those included in The Islands activities (e.g. students experiencing difficulty with the 
technology, students struggling to understand the task). For example: 
“I would have liked more explanation of the settings and setting up of class groups and 
knowledge of those tests that really should be done in school. I would like more control over 
the setting up of classes.” 
One teacher suggested the use of a video tutorial for teachers, “Maybe a video tutorial of how 
to get a move around the islands and deal with common problems would be useful.” 
 
Engagement with the Islands  
This theme related to positive feedback regarding the level of engagement with the Islands 
learning resources. This was the most evident theme, being expressed by a total of 16 
teachers. Teachers described the Islands as ‘interesting’, ‘fun’, ‘engaging’, and ‘so realistic’, 
and also commented that students ‘really enjoyed the work’, were ‘engaged and enthusiastic’, 
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and that ‘even the students who are easily distracted in class were loving working on the 
modules.’ For example: 
“The student engagement was phenomenal. No pupil was off task during our computer 
lessons.” 
Teachers referred to specific aspects of the Islands in Schools Project that they found to be 
engaging. This included data collection using the Islands, interacting with the Islanders, 
learning the history of the Islanders, the variety of tasks available, the gamified nature of the 
Islands, and the challenge of obtaining consent from Islander participants. 
 
Professional development/resources helpful  
There were 9 responses that described the professional development/resources as being 
helpful to teachers. Teachers described the professional development as ‘informative’, ‘easy 
to locate’, ‘useful’, and ‘easy to follow’. An example response was: 
“I found the professional development easy to follow and I learnt quite a lot about the 
Australian Curriculum and what the expectations were for skills and concepts to be taught to 
the different year levels. I thought the slide shows were particularly useful.” 
While it was clear that some teachers reported increased knowledge of teaching statistics 
within the Australian curriculum, it was not clear the degree to which is knowledge extended 
to teaching statistics through data investigations. The open-ended questions may have failed 
to probe deep enough into a teacher’s prior pedagogical knowledge and confidence. 
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Modification of activities  
Teachers discussed modifications that could be made to the Islands activities to help improve 
the quality of the learning experience for students. Several of these 13 responses pertained to 
reducing the time required for data collection (e.g. ‘clunky and slow’, ‘very time 
consuming’). These teachers discussed the issue of Islanders denying consent; however, this 
is reflective of the realistic nature of the Islands (i.e. consent must be obtained from Islanders 
prior to them participating in research). Interestingly, teachers appeared to differ in terms of 
whether the activities require further depth or whether they are currently too difficult or easy 
for students; this is most likely to reflect prior experience in different states – for example, 
Queensland teachers are very accustomed to investigative projects: 
“I like the way in which students collected their data but the tasks in which they needed to 
display and comment on their data was ok for beginners but lacked the extra depth of skill 
that real analysis (or even more mature analysis) could investigate.” 
“We need to be told that there could some flexibility with the program as some of the 
activities and questions were above some of our students’ capability.” 
 
 
6.4 Chapter Summary and the way forward 
 
In this chapter the results of the phase 3 study were presented. The phase 3 study was 
designed to build upon the Phase 2 described in Chapter 5, with changes to the Island 
resources (an online website), a new version of the program (the Islands) and, including more 
schools and students from the national level in the research design. These changes were 
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described in section 6.2. The objective of this study was to re-address the proposed research 
questions (mentioned in Chapter 2), taking into consideration the changes made for this Phase 
3 study.  
 However, unlike either the Pilot or Phase 2 study, which both revealed significant 
improvements in attitudes between pre and post measurements, the Phase 3 study resulted in 
a significant decline across all three factors. This was surprising because Phase 3 was 
considered the most refined of the three studies, consisting of updated Islands resources and 
teacher training, having more participating schools and students, and a reliable measurement 
tool. All things considered, it would appear the hypotheses were not supported. In the next 
and final chapter of this thesis, a discussion regarding these results and implications for future 
research is provided. 
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Chapter 7 
Study Summary & Discussion 
 
7.1 Overview 
The discussion in this chapter commences with a review of the results of the three studies 
mentioned within this dissertation as they relate to each of the research questions. In 
particular, interpretation of Phase 3 is emphasised because it was considered the most valid, 
in terms of real-world application, of the three studies. These findings are then discussed in 
relation to the theoretical framework for this thesis: the Expectancy-Value Model of 
achievement performance and choice. Finally, the discussion examines the implications of 
each studies’ results for both teachers and researchers. It then addresses the limitations of the 
thesis and concludes with suggestions for further research.   
 
7.2 In what ways does the Island program affect students’ classroom experience 
towards statistics? 
Despite previous studies using university populations (Baglin et al., 2013; Baglin et al., 2013, 
2015; Bulmer, 2010; Linden et al., 2011) and preliminary studies in secondary schools 
(Huynh & Baglin, 2017 - see Chapter 5; Huynh et al., 2014 - see Chapter 4) showing 
promising results for the Island resource at improving student attitudes towards statistics, the 
studies within this thesis produced mixed results. Based on the pre- and post-test 
questionnaire data from approximately 250 students across ten Australian secondary schools, 
the Islands activities were associated with declines in attitudes towards statistics, career 
prospects and competency.  
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 Before discussing possible explanations for these declines, it is important to put these 
results into context. As highlighted by the relatively low level of agreement to the attitude 
items listed in Phase 3 (see Chapter 6, Table 6.3.1), students held predominately poor 
attitudes toward statistics prior to being exposed to the Islands resource. For example, only 
22.4% of students agreed that they enjoyed learning and reading about statistics on the pre-
test questionnaire. Agreement for this individual item decreased to 16.5% on the post-test 
questionnaire. These results are consistent with recent reports showing that secondary school 
students tend to hold negative attitudes towards statistics and that these attitudes tend to 
decline over time (Department of Education and Training, 2016; Victoria Auditor General, 
2012). 
 One possible explanation for the decline in student attitudes observed by the Phase 3 
study may be that participation in the Islands activities is not sufficient to impact student 
attitudes toward statistics. However, this conclusion would be inconsistent with the positive 
findings reported in the pilot and Phase 2 study, as well as the previous studies in university 
settings which found positive changes after using the Islands (Baglin et al., 2013; Baglin et 
al., 2013, 2015; Bulmer, 2010; Linden et al., 2011; Huynh & Baglin, 2017; Huynh et al., 
2014). Therefore, it is important to consider some of the differences between the Phase 3 
study and the previous evaluations of the Islands resources. Firstly, Phase 3 used an updated 
version of the Islands. The changes made to this resource may have had a negative effect on 
student engagement with the program. Such a conclusion, however, is unlikely considering 
the changes were based upon user (i.e. student and teacher) feedback and suggestions for 
improvement from previous studies. There is also the potential that the cognitive maturity of 
school-aged students differ with that of those in university. However, with no comparison 
group it is impossible to determine what effect (if any) these changes to the program had on 
the learning experience.    
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Another important difference to consider between Phase 3 and the other studies, the 
Pilot in particular, was the absence of a project team member inside the classrooms. It has 
been said that projects which require the implementation of technologies that do not currently 
exist within the school are at increased risk of being unsuccessful (Zhao, Pugh, Sheldon, & 
Byers, 2002). This has led researchers and educators alike to recommend that, in addition to 
off-site training, teachers should also receive on-site support to ensure the smooth 
implementation of new technology-based resources in the classroom (Bingimlas, 2009; 
Bitner & Bitner, 2002; Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012; 
Plair, 2008). However, unlike the previous studies, Phase 3 was unable to post project team 
members to classrooms to assist the students and teachers implement the first Islands activity 
and to solve any technical difficulties encountered. Placing a project member inside the 
classrooms was possible previously given the limited number of participating schools and 
each school’s proximity to the researchers. However, including more schools from more 
geographically dispersed areas meant that such action was not possible for the current study. 
In an attempt to overcome this limitation, prior to utilising the Islands activities in their 
classrooms, all teachers responsible for implementing the program were invited to attend 
intensive face-to-face workshops and given access to a suite of online resources to guide their 
preparation.  While the teachers described the resources and workshops to be ‘informative’, 
‘useful’, and ‘easy to follow’ they also requested more specific instructions in regards to 
setting up classes and implementing the Islands activities (for a detailed analysis of the 
teachers’ perceptions of the Islands, see Huynh et al., 2016). This suggests that the Islands 
content may have required more preparation time before implementation. Hence, despite 
these efforts, the absence of a project team member inside the classrooms to help implement 
the program may have failed to reach its potential for the current study. Further studies are 
required to evaluate this component. 
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7.3 To what extent does the Island program affect students’ opinion of career 
prospects in statistics? 
Consistent with findings from the Phase 2 study, a significant decline was observed in 
perceived statistics competence. As suggested previously, a decline in perceived competency 
may have a direct effect on Career prospects. However, this decline is difficult to interpret 
without a control group to draw comparisons. It may be that students initially overestimated 
their competency, which later declined on the post-test questionnaire as they had a better 
appreciation of the challenging nature of statistical practice after engaging in the Islands 
activities.  
 This would be consistent with previous research which has suggested that students 
tend to overestimate their mathematical ability (Chen, 2002; Pajares & Kranzler, 1995; 
Pajares & Miller, 1995). The results could also reflect the current trend in declining numeracy 
ability of secondary students as they progress through school. A recent report by the 
Australian Curriculum Assessment and Reporting Authority (2015) found that the proportion 
of high-performing students in numeracy declines while the proportion of students 
performing below the national minimum standard increases from year 7 to year 9 (Australian 
Curriculum Assessment and Reporting Authority, 2015). As there are no normative standards 
for our measure to compare responses to, it is not possible to determine the relative 
magnitude of the observed changes in competence and whether this decline was greater or 
smaller compared to the national standard. The decline in student career prospects was also 
concerning, however, results for this factor may reflect a lack of knowledge in regards to the 
requirements and content of their desired future courses and careers. 
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7.4 Is the Island program a viable solution to overcoming the ethical and practical 
constraints currently limiting the classroom environment? 
Despite the results of the Phase 3 study revealing significant declines in attitudes towards 
statistics, career prospects and, perceived competency, qualitative feedback from students 
indicated that a number of students did appreciate the hands-on approach to learning that was 
associated with using the Islands. Many commented that they enjoyed the novelty of learning 
thorough conducting experiments and interacting with the Islanders. Students were typically 
dissatisfied with certain mechanics of using the Islands, such as difficulty navigating the 
program and locating the contact list. Given that resolving these issues could easily be 
demonstrated to students by their instructor, it is possible that teachers were still not 
adequately prepared to deliver the content, even after the amendments were made to the 
resources (i.e. the Islands in Schools website) for this Phase 3 study. As such, this thesis 
posits that teachers most likely needed additional training sessions and preparation time 
before they delivered the Islands activities to their classrooms. 
 All things considered, the Islands, and the associated resources, did provide a means 
for overcoming the ethical and safety constraints which restricted many classroom statistical 
data investigations. And despite the negative findings of the Phase 3 study, to the researchers’ 
knowledge, it is the only resource of its kind designed to provide students with a realistic 
experience of the entire data investigative cycle. The observed results posit that perhaps the 
issue is not so much the what, but rather the who? In this case, teachers should be provided 
with more professional development opportunities, to best utilise novel resources, and 
interventions, for their students. Alternatively, it could also be that the student’s cognitive 
skills could not handle the breadth of the possibilities with the Islands resource. Further 
research is required to evaluate this. 
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7.5  Linking the results with the Expectancy-Value Model 
In this section, the findings of the three studies carried out within this dissertation are 
explained with regards to the Expectancy-Value Model (Wigfield and Eccles, 2002). As 
discussed in Chapter 2, the EVM predicts that achievement related choices is influenced by 
two motivational components: (1) expectancies for success and (2) subjective task values. 
The first component refers to how confident an individual is in their ability to complete a 
task, whereas the second component refers to how important, useful, or enjoyable the 
individual perceives the task.    
 With regards to this dissertation, the first component can be considered the student’s 
perception to the question “Can I do the Islands task?” Based upon the overall findings of the 
Phase 3 study, the general answer to this question was “no.” As was discussed in Chapter 6, 
many students expressed dissatisfaction with both their instructor and the Islands instructions 
(although the latter was likely a result of the instructor requiring more support and training – 
see Section 7.6):   
It made learning statistics a chore because of the fact that the instructions took 
a lot longer to decipher than actually doing what the instructions has told us to 
do. 
 These findings are consistent with that of Schau and Emmiolu (2011) who examined 
over 1400 undergraduate students completing a statistics course. The authors reported a 
significant decline across all attitudinal domains and also posited a potential teacher effect to 
explain their findings. Similar to the student comment provided above, the authors go on to 
advise that careful evaluation of course instructions are crucial for improving student attitudes 
towards statistics. 
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 The second component, subjective task values, can be summarised as the individual’s 
internal question, “Do I want to do the task?” Within an educational context, research has 
demonstrated that learning at school requires the desire to engage in the task (Wigfield et al. 
2006). Similar to the above component, the findings of the Phase 3 study generally resonated 
with an overwhelming “no” to this question.  
I used to enjoy statistics until we did this activity.  
As per the EVM, the negative Task Value that many students held after completing the Islands 
activities would explain the significant decline in both attitudes and career prospects towards 
statistics. Many students did not enjoy the activities (Intrinsic Value), nor did they find 
motivation to pursue further statistics (Attainment Value):  
We were not challenged or extended by the task and we learnt nothing.  
Further, it would appear many students perceived that the activities were a waste of their time 
and energy (Perceived Cost) and that better value could have been spent elsewhere. 
 This is on my list to never do again. 
 Based upon the Phase 3 findings, in conjunction with the EVM theoretical framework, 
many students within this sample experienced both negative expectancies for success and 
negative subjective task values. This would imply that achievement related choices (i.e. 
attitudes and career prospects in statistics) would decline. With that said, there were a number 
of major limitations which may have influenced these findings (in particular the teacher effect) 
which are discussed in the next section. 
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7.6  Limitations and suggestions for further research 
The Phase 3 study was not without its limitations. Firstly, without a comparison group that 
did not use the Islands resource, it is impossible to attribute the observed declines in student 
attitudes specifically to the Islands activities. Hence, despite observed declines in attitudes 
after using the Islands activities, more research is required to assess the resource itself (or 
similar innovations) and it’s potential to enhance student attitudes. Therefore, the challenge 
for future research is to determine how best to unlock the potential of these resources, as well 
as to provide more professional training for teachers to use these resources. Despite web-
based resources being increasingly integrated in educational settings, there remains a lack of 
research in this area investigating the efficacy of utilising such resources to teach statistics 
(Eichler & Zapata-Cardona, 2016). Further research attempting to identify the specific 
components and benefits of in-class web-based resources that influence student engagement 
and outcomes is therefore needed so that future programs can incorporate such features into 
their design. It is hoped that greater in-depth analysis of such resources will provide a better 
understanding the relationship between student engagement and attitude change. 
 Previous evaluations of the Islands have provided evidence for the potential of the 
resource to have a positive and significant effect on student attitudes. Hence, when delivered 
under the right circumstances, the program may have a positive impact on student attitudes. A 
limitation of the Phase 3 study and a potential reason why it was unable to replicate these 
findings was the absence of a project member inside the classrooms to help guide the teachers 
implementing the Islands activities. Despite delivering intensive face-to-face workshops and 
providing access to online resources, it appears that these strategies may not have been 
enough to adequately prepare teachers to implement the program. Not having a project 
member present in classrooms also led to a communication breakdown with some teachers 
not administering either the pre-test or post-test questionnaires to their students, resulting in a 
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reduced sample size. One strategy is for future research to ensure a project member is 
available to provide on-site assistance, however, it is not feasible for large-scale evaluations 
to have members posted in every classroom. Additionally, it is possible that the student’s age 
may have been a factor here, with the student’s cognitive skills yet to be fully developed. 
This could potentially explain the observed differences in the previous tertiary studies and 
those reported in this thesis. Further research is therefore needed in order to identify: (1) how 
best to prepare teachers to implement new programs, (2) determine if there is an age effect 
and (3) how successes in small-scale pilot projects can be replicated by larger studies. 
 Finally, although these results may not be encouraging, they do highlight the 
challenges that are faced by educators and researches in regards to changing student attitudes. 
Attitudes in general are notoriously difficult to change (Azjen & Fishbein, 1980) and 
although there is great debate as to how and when attitudes are formed, it has been argued 
that the younger a person is, the less stable their attitudes are (Alwin, Cohen & Newcomb, 
1991). This suggests that programs targeting student attitudes should be implemented as early 
as possible in the learning experience (e.g., pre-secondary school level) when student 
attitudes may be less fixed and thus, less resistant to change. In the context of the current 
study, our sample consisted predominantly of students in years 9 and 10. The attitudes of 
such students may have been already set and more resistant to change than those of younger 
students. Future learning innovations may benefit from targeting younger cohorts of students 
in order to increase their chances of improving (or at least maintaining) positive attitudes. 
 
7.6 Conclusion 
It is important that schools are delivering learning experiences that students find motivating, 
relevant, engaging and that overcome the negative attitudes towards statistics and the STEM 
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discipline in general (Department of Education and Training, 2016). Thus, it is critical that 
research continues to evaluate new innovations to ensure that these are having the intended 
effect and are improving (or at least maintaining) the learning experience for students. This 
thesis evaluated the effect of a web-based technology, known as the Islands, on students’ 
attitudes towards statistics across a diverse range of school settings across Australia. Results 
revealed the program was associated with negative effects on student attitudes, perceptions of 
career prospects, and perceived competency. Although these results were contrary to 
expectations, the research makes a valuable contribution to the study of statistics education, 
highlighting the issues facing educators and researchers in the STEM field and providing 
much needed insight into the attitudes of secondary school students. 
 Although it is widely agreed that technology has the potential to enhance the learning 
experience, this potential specific to teaching statistics and how best to exploit this potential 
in classrooms remains largely unknown. In order to increase the likelihood of success of 
similar programs and in accordance with previous researchers (Eichler & Zapata-Cardona, 
2016; Groff & Mouza, 2008; Shaughnessy, 2007), this dissertation appeals for further 
research investigating the challenges associated with implementing technology to teach 
statistics. In order for resources to be effective at improving student attitudes towards 
statistics and enhance the attraction of the STEM discipline, further research into: (1) how 
these resources can best be used to support and enhance the learning experience of secondary 
school students and thereby improve student attitudes to statistics; and (2) how best to 
prepare and assist teachers implementing such resources is needed. 
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Publications arising 
The following publications have arisen as a result of the work performed in this dissertation:  
Huynh, M., Baglin, J., & Bedford, A. (2014). Improving the attitudes of high school students 
 towards statistics: An Island-based approach. In K. Makar, B. de Sousa, & R. Gould 
 (Eds.), Sustainability in statistics education. Proceedings of the Ninth International 
 Conference on Teaching Statistics (ICOTS9, July, 2014), Flagstaff, Arizona, USA.  
Huynh, M., & Baglin, J. (2014). Enriching the mathematics classroom: A visit to the virtual 
 Island. In Jill Vincent, Gail FitzSimons, Joanna Steinle (ed.) Proceedings of the 51st 
 Conference of the Mathematical Association of Victoria, Melbourne, Australia, 4-5 
 December 2014 
Baglin, J., & Huynh, M. (2015). Using the Island to teach statistics through data 
 investigations: A pilot project in Australian secondary schools. Proceedings of The 
 Australian Conference on Science and Mathematics Education (formerly UniServe 
 Science Conference), Australia, 30 September - 2 October 2015. 
Huynh, M., & Baglin, J. (2017). Teaching statistics through data investigations in Australian 
 secondary schools: An Island-based pilot project. International Journal of Innovation 
 in Science and Mathematics Education, 1–16. 
Huynh, M., Baglin, J., Hart, C., MacGillivray, H., Bulmer, M., Dunn, P. K., & Marshman, M. 
 (2016). Teachers’ perceptions of teaching statistics in schools using The Islands. In 
 Proceeding of the 9th Australian Conference on Teaching Statistics (pp. 16–21). 
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Appendix F(i): All qualitative responses to item 1(Pilot) 
Page 1/3 
Enjoyable. Easy to understand. Like a real study. 
It was interesting to discuss comparisons between the actual people 
Fun. Easu to understand. Helped me learn about statistics. 
Though it was virtual, it had a realistic sense to it 
Reallistic, wide range of people and easy to use/full control 
Felt quite realistic 
It was interesting being able to try many things 
It was easy and fun 
It was unique and interesting to see how the differnt variables affected the islander's 
performances 
Real life simulation 
The funny stories of the islanders 
Great way to test otherwise unethical theories 
It is an easy and convenient way to test the effect of Diazepam. It keeps things real (some 
are diabetic) 
There were many choices for participants  
It was easy to use. Real, very lifelike 
It was fun and interesting. Better learning method 
It was interesting and different 
Having a wide range of virtual people to work with 
The visual displays and the differnt interactive options 
I enjoyed everything. All the program was new but interesting. 
The island is very efficient as it helps people to investigate and research on life like 
humans 
Yes, I thought it was a creative idea 
It was fun to use virtual people 
It was interesting to do 
It was different and interesting to do. A good experience too 
It is experimentive and different 
It was a fun and interactive way to introduce us into the way of statistics 
The people were all 
Being able to experiment using virtual people  
It is fun and interesting how they used virtual people to test out their new drugs  
I liked the fact that the island was an interactive virtual world that teaches insight in 
statistics studies and experiences 
Obtaining information from people 
Is enjoyable as it looks like a game 
I enjoyed making the virtual people do activities. I also enjoyed collecting data 
Interesting, new, quick, efficient 
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It was a virtual way of choosing people to take part in an experiment I investigated 
I liked the factfiles of different people it was funny 
I enjoyed seeing the results of certain actions of the characters 
It was very unique and creative 
You could experiment with people 
It was fun and interesting 
Interesting working with virtual people 
I enjoyed the sims aspect of the Island 
The program was quite realistic and interesting 
I enjoyed making virtual people run 100 m 
It was quick and easier than real life stuff 
It was a fun and interesting way to gain statistics and compare it (especially when you're 
using real-life stuff haha) 
It was cool to be able to do whatever you want without worrying about people's safety  
It was very cool and interesting how each of the inhabitants have their family background 
It gave a real life scenario in a virtual form. Although it wasn't very accurate. The 
information was detailed and well formatted 
Making people do weird things (giving drugs) 
Seeing the change with the drug before and after 
Seeing the different results of different aged people 
Seeing the results for each islander 
Everything. Being able to conduct experiments on the computer was very interesting 
There was a variety of activities plus weird people 
It was interesting and something new that we haven't done before 
It was fun and efficient 
It was virtual with accurate information 
The idea of using virtual people in the experiment 
Recruiting various virtual people. Making them do random tasks and observing the results 
It was fun. It was easy to collect stats rather than collecting by hand 
It was very interesting and had a wide range of people 
It was useful and efficient so I enjoyed it 
There were a lot of people (vary) and it seemed realistic. Could make them do a lot of 
things 
I like the idea of the virtual villagers 
It is a really interesting and realistic yet harmless way of learning and experimenting 
It was like playing a game 
The variety of virtual people - entertaining 
It's a different approach for getting data and statistics 
It was easy to navigate and there were some fun tasks we could set for the participants 
The variety of tests available 
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I enjoyed how it is a virtual world and you can get a feel what it is like to conduct a 
survey/experiment 
It was funny 
I enjoyed being able to manipulate the characters to do what I tell them to 
The virtual people were cute and it was easy to use 
It was a different way of learning and the characters made the program more interesting 
It was a cool virtual world you can test a lot of things on people  
I enjoyed that the people had conflicting results, which can happen in reality 
It was very detailed and useful  
It was very efficient and safe to use since humans aren't being harmed in any way 
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No difficulties 
Not too difficult 
No difficulties 
I had problems seeing other things without neglecting what I did before 
It was easy, but it was annoying that you couldn't undo. 
We forgot where a few subjects were located and found it difficult to relocate them. 
Finding the people you have asked for a consent. Should have a list of people available 
instead of going through each house to find them. 
I didn't find it hard at all 
Finding a diverse range of subjects 
Not very difficult 
It wasn't difficult at all 
More detailed instruction if used further 
Not at all. Some ghosts were unrealistic 
Using the island was easy, clear instructions and basic options made it easy  
Once you chose a character you can't remember or record that person, you have to go back 
to find them. 
I didn't find it very difficult to use 
It was easy to use 
Finding members that we have already recruited. I didn't know you can add them to your 
contacts. 
I found finding the people you test difficult as we forgot which house they lived in 
Not very difficult because the inswtructions were cear and the program was pretty easy to 
use. 
The Island was not that difficult however I think some aspects of it were unrealistic such as 
a 91 year old man running 100m in 15secs. 
I think it was pretty straightforward 
Finding recruiting people and reusing them 
It was difficult to relocate characters again 
It wasn't very difficult - easy to navigate aroung 
It was difficult to find islanders again after you've left their home 
Using the isalnd wasn't very difficult. It had an easy to follow structure and very wasy to 
collect data. 
Nothing much 
Quite easy (however there was some difficulty going back to the same person again)  
It took a lot of time to fill in the graph 
Okay  
It is pretty easy to use 
It was difficult refinding people 
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It wasn't very difficult 
Didn't know how to use it at first 
It wasn't difficult using the island  
The Island was easy to use. It was easy to navigate 
Not very difficult, it is fairly straightforward 
Very easy to use 
Not very difficult. Got clear instructions on how to use it. 
Lost track of individuals 
It wasn't too difficult using the island, however the load times were a bit tricky 
It wasn't that difficult 
It wasn't too difficult 
Not difficult - it was easier than it looked  
It was pretty easy  
 
It was not difficult, quite easy to navigate around 
It was quite simple, I didn't find any difficulties  
Slow internet 
Not difficult 
It was hard to find contacts that fitted my requirement 
Not very difficult 
It wasn't difficult 
It wasn't very difficult and self explanatory 
Not at all 
Not difficult. Just a nuisance to go through every step again when finding another person or 
the same person again 
No 
Not very difficult but trying to find my participants after I got their consent wsas hard 
It wasn't difficult at all. It was easy and fun to use 
I didn't find it difficult 
It was okay just that I forgot to add the participants in my contacts which took a while to 
refind the peolple to do experiments 
It was easy to use, there were lots of options that were easy to use 
Using the biography search (trying to find a village using search) 
It was very easy and interactive. It is simple to use and straightforward 
It was easy to use 
Not difficult at all 
There wasn't any difficulties with using the island 
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It wasn't too difficult however there were many links to click and it got a bit confusing 
Remembering the houses people lived in, navigating through the island 
Not realising when the participants are not in your contacts --> wastes more time finding 
them 
Nothing, all good 
It wasn't very difficult. It was easy to navigate and the graphics were good 
Interpreting the data and working out the significance etc 
There was a lot of different towns and places 
It was not that difficult. Quite straight forward actually. Mhy partner and I found the data a 
little dodgy though  
When people cleared the contact's page, since classmates lost contact with those who 
consented to the experiment 
Everytime you wanted the person to do something, you hadc to go through the same 
process repeatedly  
It wasn't difficult to use but instructions should be provided anyway 
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Kids look like adults and adults look like children 
More interactive, to make it more appealing to use 
Don't know was a great program 
Undo button 
Undo button. 
Search bar for citizens (name) 
List of people that accepted consent. Search bar to find people 
Show the person running 
None 
Better graphics (everyone looks the same). Better names 
The confusing names and same faces 
Ability to have muliple people on the screen rather than from different tabs 
Nothing. Work towards efficiency and realism 
You had to open a new tab to use a new village, maybe have a feature that can search 
between villagers  
Have moving avatars 
I wouldn't change anything 
Nothing 
Just different surnames for the characters 
Make going back to people that have been chosen eaiser to find 
More info on the person like if they have a condition or something. Also the age of the 
person should be controlled.  
No 
More realistic people 
There should be a search engine for characters 
Have a tab for people who have consented 
keep a history of litaticions of islanders 
Perhaps make it more colourful, vibrant and engaging. 
The charcter designs 
Using a wider range of characters (i.e. better graphics)  
No 
To be able to search for contacts because some dissapeared and it was hard to find them, 
again 
More realistic characters 
Make the map look more interesting, more colours etc 
So that you could roam around virtually 
I would not change anything 
Tell them adding contacts so that you can find them again easily 
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The amount of houses in a town can be pretty confusing if you forgotten to add the 
participants to your contacts  
The cahracters appearance 
Make t look a bit more attractive/colourful 
More realistic looking people 
Nothing 
Make it easy to access a large range of individuals 
I would like to see animations of actions chosen (e.g. running animation) 
Perhaps have the avatars acually reflect their age i.e. a 64 year old man actually look like 
an old man 
I wouldn't be able to change it 
Better graphics! (change their appearance, a 18 & 45 years old looked the same)  
 
 
 
I would make the appearance look more appealing although it already is good, such as the 
layout  
 
More range of people  
The system to recruit islanders 
There is nothing I would improve 
More people look their age and actually do the activities 
Add more people into the island and more realistic 
Make the characters look their age (faster times) automatic calculations 
More variety in people i.e. race, culture, name to give sense of reality 
Make characters look realistic and their age 
Change the appearance of some of the people 
Maybe make the people more different 
Make setting taks more efficient somehow in one go 
Having a larger range of age. 
Maybe vary the ages more (a lot of people I found were within 20-30) 
Nothing 
Nothing! 
The appearance of the villagers 
More characters 
If I could change or improve anything, it would be the graphics 
Design of the site 
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Better graphics with characters 
Automatically add participants instead of manually 
See reactions after doing task 
Maybe graphics 
More detail on the completion of tasks 
The people could look more realistic (many looked the same) 
The people could represent a broader body type. Also, it was hard to figure out the gender 
from the characters names  
I would change the model of avatars to be more appealing 
Making the functions more simple and convienient to use  
Include a variety of options and controls as well as accurate data 
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Page 1/7 
The different situations. 
Testing people 
It was much easier, gives you more info and easier to collect data. 
It was annoying because I like the traditional method of teaching. 
Looking through the twons and testing people.  
Getting out of doing normal school statistic work. 
It's like real life with obtaining consent to go ahead with the tests. 
I enjoyed finding all the people and setting them tasks. 
The freedom you have with the Islanders 
I enjoyed making them do stuff and seeing the different people. 
It was very interesting seeing the background information and being able to record their 
results. 
Not much. 
Was better than doing book work. 
Making babies feel sad memories. Testing people do things. 
Not much.  
That it was on laptops. 
It was stimulating. It seemed that I was a real statistician. 
It was better than textbook work, but it wasn't that entertaining. 
Nothing, apart from taking time off class.  
Looking at all the different people and their capabilities.  
We get to use out iPads. 
Nothing. 
We were able to work out the questions ourselves instead of listening to our teacher.  
Finding out information about people. 
I like the interaction and the fact that we all gather our own results rather than the same. 
It was a different experience. 
It was challenging, which was fun. 
The ability to set task for any citizen willing to give consent. 
The challenges that occurred whilst trying to fill out the work sheet. 
Going on the website and choosing people to make them do tasks. 
It was fun and exciting to use and something different for a change. 
It was something different. 
I was not here at school for many lessons, but what I did enjoy was the many different 
people and ho 
Not a lot, it took away from time to learn.  
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That we can make the residents do things like take adrenaline and make them do tests. 
You got to check different places and ass more people to do tasks. 
I liked the character bios. 
I enjoyed using a virtual world to run tests on statistics. I also enjoy the detail and effort 
put i 
That it is online. 
I enjoyed finding and seeing all the results. 
The type of people. 
It was a fun and unique experience. 
Interesting and different.  
Trialling the different tests on the Islanders. 
I liked giving people activities to do. 
That you can make 100 year olds run the 100m sprint.  
 
Conducting tests on the citizens. 
Meeting different people and testing them. 
It was something different and didn't involve the textbook which was good. 
How it was based onr eal life stats. 
That you can given them whatever you want. It looks like real life. 
The family relations. 
It was fun that everyone on the Island had their own strengths and weaknesses.  
It was fun and a good learning experience. 
I thought it was fun using a virtual world to help with statistics. Making a 0 month year old 
baby r 
Great learning, may be a good experience for the future. 
I enjoyed t how every Islander was uniquely different. 
The randomness. 
The names of hte people and how.what different experiments we could perform on them. 
How we got to see peoples biographies and the tests we ran on them. 
I enjoyed using the Island because it was a fresh change from the normal regular 
paperwork. 
I enjoyed how each town was different. 
It was easy to use and it wasn't too complicated to use. 
Testing different people and seeing results. 
I gave a 12 month old energy drink, cigarettes and influence. 11/10 would play again. 
Giving tests to people and watching people try to kill other people on the Island. 
I got to actually simulate using statistics and real experiments. 
I liked the fact that you could actually sample a population by running tests on them. It is 
definit 
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Having people to work on instead of just numbers. 
I enjoy the different tasks available and the fact we have a lifelike scenario at our 
fingertips.  
I enjoyed seeing the really random ages of the people. I also enjoyed seeing the results 
from tests. 
Using the Island was a more enjoyable way of learning statistics and there is a lot of 
variety in pe 
Making people drug addicts. 
The bludge lessons.  
 
 
 
It was digital 
Meeting new people and exploring the interesting and stimulating environment the Island 
provides.  
I enjoyed the funny names. 
Making children smoke and bunji jump. 
I enjoyed having different choices about how I would learn statistics. 
I enjoyed using computers rather than a textbook. It was easy to find specific information. 
I liked that you could carry out experiments on the Islanders. 
The people looked funny. 
You could collect information quickly and easily. 
I liked that it was a different way of learning statistics.  
It was a little more fun than just listening to the teacher.  
We got to figur eout ourselves what to do instead of always listening to the teacher. 
I enjoyed being able to use different programs to learn about different topics. 
I enjoyed thefact that you used the people on the Island to help with statistics. 
I enjoyed how it was interactive, instead of just getting questions to answer. 
Preferred it then workbook questions, but was time consuming and not fun. 
It was interesting to use statistics in a new world. 
I enjoyed basically how it is different than regular statistic classes. I think a change of pace 
is 
Nothing.  
It was a new experience, something I haven't done before.  
It was a different and more interactive way of learning. 
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I enjoyed the freedom of being able to test woever I wanted and to administer cool tests on 
them. 
I enjoyed that it was interactive. 
That we could set tasks for them. 
I enjoyed randomly assigning Islanders to controlled tests and comparing their results. 
It was easy to use and gave accurate results. 
I enjoyed making each avatar do an activity. 
I enjoyed the realistic parts. It made me feel like a receptionist. (One job I hope to work as 
in th 
I enjoyed the fact that everything was thought out and was easily accessibly, and I also 
enjoyed the 
I enjoyed not doing bookwork from the school textbook. 
I enjoyed being given a person image when you were to survey someone as it gave more of 
a realistic 
It was easy to use.  
I was simple. 
Doing the worksheets. 
I got to explore different things. 
It was different to what we usually do. 
It was alright, subject isn't that interesting so it would be hard to make a game out of it I 
guess. 
It was different and fun. 
Different to class work. 
I didn't really enjoy it, it didn't really make much difference to me enjoying the topic, so 
nothing 
I enjoyed because and was better and easier than school work. 
The Islanders are very similar to real humans in a way. 
All the different tests you could do and the variety of different people 
Seeing all the different tests you could do. 
The people, and making them do things. 
Giving people on the Island taks. 
The Islanders were very interesting. 
It's fun and gets my attention quickly because it's like a gma to play during maths that you 
can't g 
The Islanders amused me. It was a common thing among women to become heavy smokers 
after becoming pr 
The Islanders amuse me. I like to read all the weird shennanigans they get up to and it's 
considered 
I enjoyed how realistic the people were. Marriage, divorce, diseases, kids, death, smoking 
etc. 
I enjoyed that it was realistic and there is variety compared to the textbook. 
The simplicity. 
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I enjoyed being able to administer different taks to the Islanders and comparing the results. 
It mad 
Being able to test the people. 
I enjoyed looking at the profiles of the people. I especially liked all the tests and substances 
we 
I enjoyed testing them with different liquids and different exercises. 
It was different using the Island, thought it was cool haow people had their own personal 
different 
It was cool seeing the people. 
I enjoyed making the people complete tasks. 
The people and variety of things you could do with them was interesting. 
I enjoyed the fact that people were just like real people. 
I like how interactive it is, it's a different way of learning and I enjoyed it very much. 
One thing I enjoyed was the different tasks we could set for the interactive humans. 
It was fun to see each individual person and it was so cool that they were in different 
houses and t 
I was interested in their names, some I had never heard before. 
Making the people do activities. 
I find using the Island is the same thing as doing a normal math lesson, so there wasn't 
really any 
I enjoyed seeing all the different people and stories of all the people that lived on the 
Island. 
Experiments with the Islanders. 
Drugging kids. 
It was fun to do things with people on the Island. 
Different for normal math.  
It was funny and weird, but I liked it. 
I didn't like it. 
I enjoyed experimenting with the Islanders and using different tasks to gather data. 
Having people to experiment on. 
The Island was a fantastic simulation of the real world. The detail in each of the characters' 
profi 
It was quicker than surveying real people. 
I enjoyed the realistic features created in the simulation. 
I enjoyed running various tests on the people on the Island, and some of the things I could 
do were 
The range of tests you could do on different people.  
Experimenting: I am curious. 
The depth of the Island was phenomenal! I enjoyed the subtle details and intracasies of 
each charact 
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I enjoyed enlisting tasks to the inhabitants, such as making a 4 month old baby smoking a 
cigarette, 
It was unique, very realistic, fun, interesting, funny, it also did everything in real time, 
which w 
I liked the variety of tasks you could perform and the mathematical detail. 
It was unique and interesting. The randomness made it more fun and enjoyable, like 
making a 93 year 
I enjoyed that there was a program that could simulate real tests the we can't do because we 
are stu 
I enjoyed using virtual subjects for our experiments. 
I enjoyed using the webiste and exploring the different things you could do with it.  
 
I enjoyed the opportunity to sample a large amount of citizens. 
I enjoyed experimenting theories on the Islanders. 
It was a fun way of learning. 
Just the vast expanse of the Island and all the activities that may be conducted on the 
people. 
It was a change from the normal. 
That it was easy to access. 
Using all the different tasks on the people and exploring the Island. 
It was  interesting to give them different things to do. 
Giving the characters things to do. 
It was something different :) 
Testing people and seeing the outcome. 
I enjoyed that it was something else to do rather than just doing questions in a classroom 
Having fun with the Islanders! And the Drugs! 
Giving the residents different things to complete surveys with. 
Using the people. 
Trying to kill Diego Durand. 
I enjoyed the fact that you could make the people do lots of different things. 
It was a fun task and interesting to do. 
Experimenting on children. Drugs. Surveys. 
It was a different experience and was easy to use. 
The control of people. 
I enjoyed that there was a variety of experiments I could do. There was endless and 
different ways t 
Testing all the Islanders.  
Making people do things. 
It was really fun and interactive 
Fun testing them. 
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I didn't enjoyed the Island. 
It was really interesting and simple to use. 
It was very simple to use and navigate. 
How you could interact with the people and test the outcomes of different things on the 
people. 
I enjoy being able to test things that you can't test in real life. 
Making 90 year old asthmatics run 6km. 
It was really unique and interesting to use, because there is nothing else even remotely like 
it on 
That everyone had varied results in certain tests. 
It is different to the other programs we use at school and everyone on the Island is 
different, maki  
I liked the virtual life that happens on the Island. 
How you could run different tests and view the effects it has on people and their ability to 
do thin 
Exploring the Island and its people.  
Exploring and meeting the people. 
Nothing.We can kill people. 
Rea;' people to experiment on, take surveys and get real answers, etc.  
That would could ask multiple questions and they would answer them. 
Learning ab out the people and what you can do on the Island. 
It was a very different program, which made it interesting. 
It was more fun and was better/different compared to maths. 
I enjoy being able to experiment on people and seeing changes in the people after they 
were affected  
It was different to normal class. 
Finding out about people living on the Island and experimenting on them. 
The way we could experiment on Islanders, it felt real to me. 
Nothing! 
Seeing changes to the characters after they had alcohol and exercise. 
Not much, except a 6 year old take drugs. 
Never really did it. 
Island is very easy to use and fun. 
Everything, need more rpg. 
Using the computers to do statistics. 
Much easier and understandable way to learn/do statistics. 
The funny little thing you found on the Island, such as elf ears, cougars, youngin's living 
alone. 
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I enjoyed about the Island by being able to save all of the different things, about each 
person and 
The large variety of people and the broad array of activities that you can make each 
Islander partic 
Making a 9 year old girl smoke. 
The variety of character personalities and detail in to each town was very impressive.  
I enjoyed using the Island because it was fun and interesting. 
Pretty easy. Using the computers. 
It was easy. 
Catagorising and obtaining info about the Islanders. 
There were a lot of different tests and things we could do. Results varied vased on people 
and you c 
The range of different tests were good and the activities you could do were pretty cash, yo. 
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Very, because computer wasn't working so well.  
Difficulty was when we had to go on the Island and copy each residents name in every 
house. 
It was easy. 
No difficulties using it.  
I wouldn't say it was difficult, just very time consuming and a bit boring. 
How to navigate around the Island. 
It was difficult finding the people because there were so many and we had to find the 
certain person 
Nothing really. 
Not difficult. 
Wasn't difficult. 
It was very fiddily and took a lot of time for not a lot of data. 
It was pretty easy, they just took too long doing the tasks. 
Finding the house I was in. It would be cool if you could mark houses. 
Took a lot of time to find people.  
Waiting for results. 
Not really. 
It was not that difficult at all. It was very straightforward and was easy to understand. 
Nothing was difficult.  
I didn't find it difficult.  
It was not that difficult. 
Pretty easy using it. None. 
It was a bit difficult and complicated.  
It wasn't difficult. 
I didn't really find the Island very difficult to use besides when we use random.org. 
Sometimes ther 
It wasn't difficult. 
The difficulty was counting how many people are in the place (e.g. some were up to 300) 
The problem I had with the Island was that it was a very time consuming. You would have 
to wait for 
It was very diffciult due to the fact there were many people to find and obtain consent from 
them. L 
At the start it was easy, but later on it got harder because I didn't understand as much. 
It wasn't that difficult, the only thing that was difficult was counting the people. 
I found it easy to use, but it took a long time for some tasks. 
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The entire concept wasn't very simple, but otherwise it was fine. 
Not at all.  
There was no "back" button to press to go back, how are you suppose to know that you 
have to press t 
Too many people. 
It wasn't difficult, it just had things that confused our class and I. 
I didn't have much difficulty using the Island, it was a bit buggy though. 
It was easy. 
I thought it was easy to use. 
Not at all. 
It wasn't difficult to use. 
The length of trying stuff, eg. Run 100m  
The waiting times between each test. 
It was all straight forward, nothing impacted me. 
It was easy.  
 
I found it reasonably easy to use. 
The slowness made it difficult (going to different places etc.) 
It wasn't that difficult. 
Counting the amount of people in a city/place. 
The difficult was clicking many times to go at someone's house. You keep on going back 
and forward t 
Easy, going home then back in. 
Wasn't difficult, it was reasonably easy.  
Wasn't difficult. 
I thought it was very easy to use as everything is easily accessible. 
Not sure what but a little bit was hard, mostly easy. 
There wasa lot of different menus and options, which I found difficult to get around. 
It's very easy. 
The fact that a lot of people were declining to consent. That was annoying. 
When sometimes people decline you, and just how so you go to so many places. So many 
people were und 
Using the Island was in no way difficult, everything on the website flowed well. 
I sometimes clicked on the wrong thing and it lead me somewhere else. 
It was really easy to use. 
All the testing took ages.  20 minutes for one is impractical for school. 
When people decline and you've been trying to get someone in that age limit and then you 
can't kill 
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Needed to login, tests took way too long. 
It was difficult finding the right age of people to use and writing out all the houses and 
people wh 
The Island was quite easy to use. There were no difficulties.  
It wasn't that difficult to use it. 
It is not too difficult. Sometimes the server slows down.  
I didn't find it difficult to use at all. The system was easy to use. 
It was extremely easy to use, waiting for tasks to finish was kind of obnoxious. 
People declining tests, it happened too often. 
It takes too long to do tasks,.  
 
 
 
Not very difficult, just very time consuming.  
 
It was confusing. I would prefer book work because it's more straight forward. 
Took a long time to complete tests. 
It was pretter easy. I guess the only hard thing was remembering where someone was. 
I didn't. 
Very, I am not good at computers. 
It was easy to use the Island, however I do not believe it helped with my learning. I 
respond better 
I did not find it difficult. 
Sometimes it was a little confusing.  
It was difficult sometimes because it took a very long time to find someone then complete 
a task on  
Very difficult because everything was really complicated. 
I found it both challenging and simple. Some questions were time consuming which made 
it difficult. 
I didn't find it too difficult. It just sometimes took time to fill in the grids because some 
people 
The Island wasn't really difficult, just time consuming. This is probably because of the 
number of c 
The Island wasn't that difficult as I had to figure things out mysef half the time. 
Finding each person in the different towns. Not being familiar with the website. 
Nothing much. I guess it was a new thing but I quickly got used to ut. 
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Very, because it was very repetitive.  
At first it was straight forward and simple, but later on keeping track of the numbers was 
difficult  
I didn't find it difficult, the only thing that I found a challenge was trying to work out to use 
th 
I found it slightly difficult purely because I'm not good at using computers. 
I didn't find it very difficult to use. I found it hard to find the different places that we had to 
It took a while to load and it is also hard to memorise people. 
I found the Island quite easy to use, as the overall layout of the site was simple and clear.  
You had to press the back button a lot to get back to the towns, maybe there should be a 
button to g 
I found it difficult that you had to count each person to get their number. 
I found the Island work relatively easy. It would've been easier with a search bar to search 
and fin 
I found using the Island relatively easy, something that I found a bit difficult was the fact 
that t 
Using the Island wasn't difficult, but annoying to number all the people and the houses. 
I found using the Island partially difficult as it kept crashing out and someof the 
information was 
The graphics, the loading took a long time.  
I thought htat it was quite simple to use. 
It was ectremely time consuming and at times a waste of time. The population in some 
towns were exag 
It wasn't really difficult., 
Not difficult. 
Having to constantly go back through houses and towns when trying to choose another 
person was SO AN 
Not very difficult. No factors impacted the difficulty. 
Tech difficulties and not all population in towns or centrals was correct. 
I didn't find it difficult at all, it was quite easy to get the pick up. Going through all the 
house 
There was no difficulty at all. 
It was quite easy to use, the only thing I found hard was not being able to find Islanders 
that were 
It was very simple. 
It was quite easy. I found this because our teacher explained it really well. 
The only difficult thing I found with the Island was located people in their houses. 
Sometimes the internet was really slow. 
The website was well manufactured, the only difficulty was my own memory when putting 
people in cont 
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I found it easy, was just hard going from person to person. 
Not difficult at all. If we're talking web development, then construction of the site was well 
done, 
It was easy enough. 
It was easy. The contents were annoying though. 
It was easy and user friendly. 
Waiting. 
The Island was very easy to understand and use. It was not difficult and it was simple to 
navigate. 
Nothing really. Just the population because writing down the population took almost 2 
lessons and th 
I found it quite easy to use, however the connection to the server was slightly slow. It was 
straigh 
I didn't find the Island difficult at all. 
When they didn't accept consent, and going to and from sites. 
That they didn't give me consent. 
It wasn't too difficult, I found it easy to understand. 
The Island was easy to use and understand. 
I found it annoying and hard to always find people who would decline to be in my activity. 
The time it took for the people to do the tasks. 
I didn't find the Island difficult at all. 
I really disliked when people would decline and when we needed to number each person. 
They told use to add the person to our contacts so we could find it easier, but the contacts 
had no 
Not very difficult. 
It wasn't difficult at all, it was easy to get around the Island. 
Going back and forth from different towns and houses was difficult. The contact list would 
be more e 
Getting consent because some wouldn't do tasks. 
It was a bit clunky and I don't like that it's real time, eg IQ tests. 
It was easy. Everything was easy to find and use. 
Not a lot. Time consuming.  
It was esy to use and navigate. 
It was easy. 
I didn't find using the Island to be very difficult at all, but it was quite hard trying to find 
cer 
It wasn't very difficult at all. I found it quite easy. 
I didn't find the Island difficult to use, but some of the tests were time consuming, such as 
the 30 
Nothing was difficult. 
It was frustrating waiting for people to complete the task. Plus the slow internet didn't help 
that 
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It wasn't very hard to use the Island, mainly because everything was clear to me and the 
layour was 
It was pretty easy for me. 
There was hardly anything unique about the people living on the Island. 
Easy. 
The difficulty spiked when there were large populations. We'd find a random number (e.g. 
245) then l 
I found looking for a person very difficult as their location was not cited in their biography. 
I al 
Some tests took a while to complete, so we had to wait to get our data. 
I did not find it difficult to use, lots of tasks were easy, however trying to get a group of 20 
peo 
It was difficult when people closed their eyes and didn't do anything, which made it longer 
to do th 
I didn't find it very difficult to use the Island at all, but finding the random samples time 
consum 
What was difficult was to find someone randomly AND within our age limit. 
Not that difficult because when you understand it is not that hard.  
 
Not difficult. Not getting consent. 
Using the Island wasn't difficult at all. 
It wasn't difficult. 
Not difficult. 
It was not difficult, the easiness of teh taks. 
Not very difficult. 
Didn't find it difficult. 
It was fairly easy, just remembering the people. 
It was fairly easy to do. 
It was pretty easy, nothing made it difficult. 
It wasn't difficult at all. 
Using the Island was fairly easy, the only difficulty was not being consented to set a task. 
Other t 
It was "okay" 
It was easy to use. 
It was easy to use. 
Pretty esy, just waiting for tasks to complete was annoying. 
I think it was realtively easy, but took a bit of getting used to. 
The Island was straightforward and you knew what to do. When people declined. 
Lag, also not being able to queue myltople tasks on one Islander. 
It took some time for things to load, and having your participants decline was rather 
annoying. 
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It was fairly easy, but the website took a long time to load. 
It was not difficult but however, it was frustrating to sample a large amount of people 
because it t 
People rejecting you, finding a random.  
I didn't find it difficult, I just found it frsutrating because you couldn't test more than one 
pers 
It was pretty easy to navigate. 
Noth hard, easy to move around. 
Easy. It was very simple. 
It was fairly easy, I think, how many people you survey can make it more difficult. 
It wasn't. 
I didn't find it difficult because it was straight forward and easy to use. 
In contacts, it was sometimes hard to find certain people since it wasn't alphabetical and a 
lot of 
You should have been able to make the computer select a random sample because it was 
time consuming 
It was really easy to use! I think the layout helped a lot as well as the way everything has 
been se 
It was pretty easy to navigate. The options and actions were laid out easily. 
It wasn't too difficult to use the Island, it was time consuming though.  
It was a bit hard looking at family trees. 
There was nothing too difficult about the Island except finding people in your contact list 
because 
It was very easy to use, however it did crash sometimes and the people would fall asleep.  
I found it easy and sometimes the Islanders didn't listen. 
No. 
Not that hard. 
It wasn't that difficult. 
It was a little fussy so it made it a little tough. 
It wasn't really difficult it just took time. 
It was simple. 
I didn't find it hard, it was pretty easy. 
Not very, it was quite easy to work. Everything was easily accessed.  
It was easy to use. 
Wasn't difficult to use. 
The program was really slow. My lack of computer skills make this difficult. 
It was easy! 
I found it easy. 
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Logging in was a pain. 
Never really tried. 
I didn't find it that difficult. 
It was difficult getting on. 
Wasn't too difficult. 
It was pretty easy. 
It was easy, waiting times were annoying though. 
I found it really easy to work with the Island. There wasn't many factors that affected it. 
Not being able to add contacts into categories made it difficult to sort through participants, 
espec 
If I forgot to add someone to my contacts it was a pain. 
It wasn't difficult as such, but the activities were rather tedious.  
I didn't find it difficult, everything was easy to understand. 
Not that difficult. Annoying that you can only do one thing at a time without losing the 
participant 
Not hard, just took a while to gather information. 
Not that difficult, but there were a lot of different houses and people who were related to 
each oth 
It was not very difficult. The random sampling for each question was kind of annoying 
because of how 
When trying to choose a random participant it was hard to get them. Also no back button 
once you add 
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The organising. 
Make it easier to find people 
Nothing really, I like it. 
Get rid of it. 
That the people look different.  
Nothing, because it's the quickest way I tink. It still takes a long time, but it's the quickest. 
Less Islands, less houses in same areas. 
I would put less people on the Island. 
More options with the actual Islanders. 
Have different looks. 
The links for going back and choosing another person. 
Make it easier to collect data and easier to do tests. 
Make them do tasks quicker. 
A few more character models would be nice, also some sounds.  
 
Quicker results. 
The ages and faces. 
I don't know. The one thing I would change is when you add an Islander to your contacts it 
sends you 
Get rid of it.  
Maybe make it easier to scroll through houses.  
Making the Island smaller. 
I don't know. 
Make the Island smaller.  
Better graphics and no 14 year old marriages. 
Add more realistic looking people, more activities, and add a randomise feature where 
things are ran  
Everyone in the Island is numbered so it's easier and no time wasting on useless things. 
I would remove the waiting time from the system as it does nothing but waste time. 
Less people and houses, also if they accept you can send for them to be automatically in 
your contac 
Make it easier and make it so you don't have to select as much people. 
Have more options and different body types. 
I would make it quicker to use and add a few more user friendly options. 
The people who are 90 but look 12. 
Not doing it. 
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Use more last names and make them look their age, maybe have chats with them. 
Too exterminate most of the people cause there's too many. 
I might put it like Sims where you can see them doing the tasks. 
I would like it if there were animation and a larger variety of last names. I would also like 
to act 
That it was more realistic for some of the results like the 100 metre sprint. 
Instead of waiting for the person to do the activity it would be better if the result just came 
up. 
Not have wait time, they're annoying. 
Perhaps a more game-style program, like an in-browser style game with 3D animations etc. 
Their names and the length of trying stuff.  
Fix the waiting times on the Island tests. 
Names of people. Some people had the same name. 
The names, all had the same names.  
 
Perhaps the citizens appearances. 
Nothing. It's great the way it is. 
I would change the Islander's names and their appearance. 
Being able to see the characters more around and stuff, like "sims" 
Make the Island like Sims. It would be easier to go in houses and click on people to ask 
their conse 
Looks of the people. 
Nothing at all.  
I don't want to improve it. 
The realness of who could do certain tests, kind of like an age limit. 
Less work or less questions. Other than that it was good. 
Nothing. It's great the way it is. 
Numbering the people. 
Less declining, better.. interface? 
Less people in some places and less places on the Island. 
More varieties in appearance and clothing. 
Make up some better last names. Make them wear clothes. 
The way people look for their ages. 
Quicker testing, more tests and more youth people on the Island. 
Add better character models that reflect a persons age. also what's up with the latex? 
Make them all look different, so they look more unique. Make the tests quicker. Add in a 
Jennifer Lo 
I'm not too sure. 
I wouldn't change a thing. The Island is quite enjoyable and easy to use. 
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Too many people. 
I would put how long tasks are next to the test.  
Maybe changing up the ages in families to make them more consisten. 
The tasks to finish quicker. 
Add more people of greater age. 
Easier way to keep track of participants.  
 
 
 
Not as time consuming. Built in random number generator. 
To make more graphics.  
I don't know. 
Not sure. 
There could be a part where you write in someones name and it tells you where they are. 
I would make the marriages in the Island closer to reality. 
It's difficulty, and I would like people to have different last names to avoid confusion. 
If each task you set (i.e.: swimming) we could see the Islander doing it. 
Change the graphics. A little creepy. 
I think that giving teenagers the option to kill the Islanders is problematic.  
That you don't have to ask for consent and that you don't have to wait a while to wait for 
results.  
Labelling each person with a certain number than having us try and figure out what their 
number is. 
If I could change or improve annything it would be to make the Island activity less time 
consuming a 
To have people that are below 100 because not most people really live that far. 
To have more diverse people living on the Island. 
The time of the particular task already there and to be more fun. 
Make it more fun. 
I guess the design. I find the people a bit disturbing, but all else it was okay. 
I don't know.  
I would have the people already numbered and maybe an easier format.  
I would improve on the backstory of people (e.g. culture) 
I would change the peoples names because they are all the same and it would make it more 
fun. 
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That not all the people are skinny. 
Less people. 
I would probably change the Islanders' habits (unusual history like repeated smoking) 
Make a back button that takes you straight back to the village instead of pressing the back 
button a 
Nothing, it’s good. 
Some of the Islanders were of age were most people would be already dead. Not good. I 
also didn't li 
I would make the buttons bigger and more spaced out, because I kept pressing the wrong 
one and going 
The access and the number of the houses. 
I would change the people's surnames a bit more as I noticed the ere were many, many 
Durands on the 
That when you give them a job it wouldn't takes the time it actually takes.  
When you get them to do a job they should do it faster. 
Make it less time consuming. Make less people in one town so it's easier to click into each 
house. 
To make the wait for the tests quicker. 
That sometimes when you test a person, not all of the options come up. 
Not so many towns and details about the people. Too long and boring! Make tasks 
QUICKER! 
More user friendly.  
I would make it easier to see all the houses without going through all of it. Make tasks 
quicker! 
Nothing.  
More statistics and Islands. 
The time it took to run tests. 
Probably nothing. 
Nothing reall, the Island is very good. 
Make the people less terrifying. You have to qait quite a lot, so I guess change the time 
waiting wh 
That if you have done certain tests it could kill them. 
The similarities of the Islanders' looks and website navigation. 
Make the Islanders less scary in appearance. 
The contacts section and a search engine would be cool, so you could search for the people 
easily. 
I would add a down list of all the people in the town to make it easier. 
The waiting times. 
I would create a greater amount of diversity in terms of looks for the Islanders. I don't think 
it's 
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Being able to do more things with the people. 
I would make the server faster and make it wasier to kill people. Better last and first names, 
such 
I would change the deaths and births. 
Use numbers to lavbel people, instead of writing it down. 
Make different and put costumes on them and making them always accept the consent. 
Make them all different, with all different names. 
I would make things load faster. I would have an accurate population count. 
I would make in anable for people to decline. 
When they do a task and they finish it, rather than having to click a separate topic to get the 
resu 
When they complete the task, the time should show automatically. 
Accurate population. Have older people. Make the people look more different. 
Make it more interactive, I want to see them actually do the test with the movement. To fix 
the cont 
Limits on what you can make people of a certain age do. 
Maybe makeit a bit more colourful and more fun to travel around the Island. 
Maybe the contact list in the order I put them in so it is easier to find the Islanders I have 
chose 
More tasks to set. 
Make it like SIMS 
Make the people look their age. 
Faster/easier access.  
You could kill or effect the Isladners more and see them change. 
Make the characters move and communicate. 
I'd change the age of the Islanders to an older age, or just restrict certain tasks to certain 
ages. 
Make the Island look more appealing. 
I would change the ages for some of the inhabitants. For example, some people, aged over 
100, were a  
Customisation of the characters. Realistic results (for example: a person ran 100m in 4.45 
seconds o 
If I could cange or improve something on the Island I would increase the amount of control 
I had ove 
Make old people look old and young people look young. Don't allow certain 'bad' 
experiments - e.g. G 
Increased uniqueness i.e. description. 93 year olds are not faster than Bolt. 
So many people are called "Durand" and the interface is boring. I don't think that a 100 
year old sh 
To put numbers on the precincts that identify what number of people it starts and ends at. 
(e.g. Mel 
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A search box could be created, allowing for faster time locating people. Also, the time 
taken to com 
Maybe a queue system, where you could program someone to run, then something else and 
so on. This is 
More realistic results, our group had a 116 year old man run 100m in 6 seconds. Better 
graphics. Nam 
Change it so people don't get sick as often and if they do get sick, make it so you can heal 
them qu 
The accuracy of results, because we had 116 year olds running 100 metres in 4 seconds, 
also the part 
Maybe a filler so it could be easier to locate people according to age, status, physical 
features et 
If I could change something I would put a home page instead of a map because when I fist 
went to he  
 
Less children abandoned by parents. 
It looks and works very well already. 
Everyone consents.  
Have more tasks. 
Make the bodies different. 
Nothing. 
I don't know. 
Do SOME theory as well as using the Island. 
Stop people declining, and consume faster. 
Nothing except for people marrying their relatives, which is weird, and they take very long 
to drink 
Making the stats a little less time consuming. 
Nah, it's fine :) 
More realistic looking people. 
Different people.  
You could give multiple things to people. 
I would change how long some of the tasks take because some take too long. 
Queue tasks. 
I did not encounter anything that I thought was terrible. It could vary the character models 
though. 
The waiting on some acitivites. 
I would make the ages more realistic, improve user interface and make it easier and faster 
to sample 
Option to add numbers to Islanders, easier to random   
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I would make everything quicker and make it so you can test more than one person at a 
time. 
Different faces for characters. 
Nothing. 
Make the Island.  
Make it faster (the website (it was quite slow)) 
Make it easier to calculate the times of the activities. 
All the Islanders, even if they were elderly in age, looked extremely young in profile. 
When testing 
Give the people better outfits (since when was shiny black lycra jumpsuits the height of 
fashion). A 
The graphics were kind of boring and the website would be a whole lot better if they were 
more reali 
That a group of people could be tested or do the same thing at the same time. 
You can multitask and make two people do different things at once.  
The ages are a bit unrealistic, e.g.: 205 
Some of the ages were a bit off like with someone who was 257 and could run 100 metres 
in 18.5 secon 
Nothing.  
Make sure people don't fall asleep when given drugs. 
That we actually get taught statistics. 
Have less old-young couples. It's gross.  
I would make it easier to use. 
To be able to walk around like SIMs 
To make havng to get stats a little less time consuming. 
The appearance of the Islanders. 
Make it load quicker.  
Stop people declining to participate in tasks. 
Once Islanders have completed a task, you have to go into view results instead of being 
told straigh 
Make the program load faster. 
Delete the website 
I wouldn't change anything. 
More RPG 
I would delete the whole thing. 
Change their names to ones that can be read. 
RPG (role playing game) 
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Nothing. 
Nothing. 
The ages of people need to affect looks. As well as change looks in general, such as 
clothes, more v 
More Islanders so it could change and have differences between Islands. 
Add filters/tags and better sorting and group options for contacts. 
The graphics. 
Improve the activity questions.  
Add colour and more animation. 
Not that difficult. Annoying that you can only do one thing at a time without losing the 
participant  
Maybe change the distributions of people in on the Island. 
A random sampling tool that actually does the sampling within the Island. 
Back button for once you add them to contacts and contacts should be in order. 
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i like the realism of the responses of the bors 
The fact that we got to learn Excel in a better way, while we learned about statistics and 
how to collect data. 
the individuality of the islanders. 
It simulates real world application, which was fun to me. 
surveying the people 
I did not enjoy much about The Island because I found it quite annoying to use. 
Using semi-real subjects that all, to an extent have an opinion on certain subjects 
talking to the people of the islands, although they weren't always easy to talk to as they 
didn't have many feelings or interests 
I enjoyed getting the data 
I enjoyed its simple UI yet it still had complex options if you wanted to use them. 
The islanders could be communicated to like real people and you got real information 
(relatively) from the surveys. 
How all of the islanders were so realistic and how we could do so many different tests on 
them. It felt like the islanders were real people and I was really surveying them. 
We could interview the islanders and it was like they were real people; able to decline 
participation 
HOW YOU COULD INTERVIEW PEOPLE THROUGH AN INTERVIEW AND 
SURVEY. 
interaction 
IDK 
nothing 
Talking to the people about stuff. 
to know how to use excel 
I enjoyed learning about each individuals person life. 
It was a creative and fun way to learn about statistics, while still learning about stats. 
i liked that it would have been like going down a street in real life and that you can talk to 
them. 
Messing with the inhabitants 
the freedom of being able to test people with a whole variety of things. 
idk 
How slow it was 
I enjoyed having the freedom to work at your own pace but to still learn new things and to 
create a better understanding of statistics during class time. 
nothing 
i enjoyed learning about people and statistics when using the islands 
i enjoyed asking them weird questions and making fun of them. 
the interactive people (who didn't work very well) 
It was more of a hands on activity than normal, their was a wide variety of things to ask or 
set which I liked, it gave me more interest for the subject. 
I enjoyed talking to the island residents because they were funny!! 
Not much 
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It was fun and enjoyable and exiting. 
i like when we get to do things in groups and especially when you get to test people 
whether they are real or not, i find it a lot more fun. 
I enjoyed searching and looking at different people to find my answers for my Statistics 
project in class. I also enjoyed using the islands because it involved a computer as I rather 
use a computer than pen and paper. 
I enjoyed using it because its something different 
seeing what you can do with the studnets and and findig out all of the statistics possible 
i dont know 
The illusion that the people you were talking to were real. They had real interests and real 
personalities. 
all the information was in front of you, it wasn't over there and over there or taken by that 
guy with the sunglasses, it was easy and accessible, that said it was also boring :/ 
Going to find the information and asking to do tasks 
i enjoyed using excel 
I thought the people were quite interesting and it was enjoyable to make them do activities. 
It was very nice having a world that was a lot like ours. It was nice to see how statistics 
worked. 
The amount of tests you can get them to do 
If was a different but effective way of learning. 
Talking to the people 
That it was put in a real life situation 
The people as it helped us think in a real life situation. 
The academic benefits of this program 
Putting the data into numbers. 
It is realistic and relates to real life 
It's a little more fun than just looking at data. 
Not sure 
It was a great introduction into statistics and helped me gain a greater understanding of 
statistics 
It was alright 
The interactive part of it 
It was good to incorporate fun things into our learning. 
I didn't enjoy using islands because it was a bit boring. It was boring because it was really 
repetitive and didn't have many different Hingis just the same thing the whole time. 
Collecting data 
testing the island people and comparing times and ages 
The Hands on learning with the iPad 
Memes 
It was good because it was more like real life. 
Injecting people with methamphetamine 
The diversity of different people and how a diversity can change the outcomes. 
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Interactive 
It was visually interesting not just data 
It was a different to learn statistics 
Having virtual people with different personalities and capabilities 
The teamwork and easyness of it 
It was a different approach to learning. 
I liked the names of people 
I enjoyed learning about statistics and using the Island to do it. 
It was interesting and really impressive of how realistic the whole island seems 
The names of the people #whatalol 
It frustrated me 
I enjoyed the feeling of the people being interactive and interesting. 
I enjoyed being able to have easy access to data 
It was great having the whole actual population and interaction with them and the data 
collection is great fun and easy. 
Learning more about statistics and getting a better understanding of it. 
How many different kinds of people there were 
It was fast and efficient. 
It was a fun and enjoyable way to learn in the virtual reality making it kind of more 
realistic and adaptable to every day normal life while also learning about stats. 
It was more fun than pen and paper work 
The islands task was interesting, as I didn't know things like this existed 
Using a different website 
To was fun and ut was a great way to collect data 
Looking at citizens of the islands 
Nothing what so ever 
Interesting and fun 
I enjoyed the island beacsue it was a different way of learning statics 
Nothing 
nothing 
Nothing 
Interacting with computer people 
'twas fun 
talking to the people 
I didnt do it 
The different things you could ask them to do, and how you were able to talk to ghosts. 
It was fun to make the people do other things after I had finished testing them. 
the people 
using real life statistics 
it was fun 
different learning technique 
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its a different and interesting way to learn about statistics. 
unsure 
It was fun and easy to collect results. 
How detailed it was. 
unsure 
There were always a different variety of people to choose from. 
the reality of it 
Easy to use and access 
How you could chat to people and how easy to do statistics. 
it was fun and texting to people as well.I also liked getting statistics and making graphs and 
charts. 
it was fun 
it was realistic and helped me learn in a way i can relate to in everyday life. 
NOTHING 
the fact that we could do something online without the pen and paper 
The fact that we could interact with the people 
being able to interveiw the people 
i enjoyed the fact that the people in the islands seemed almost real.I also enjoyed the 
variety for example we could make the islanders do a lot of things 
you could ask people questions and do surveys 
i enjoyed how easy it was to understand and how it can make learning fun. 
I enjoyed it because it was a lot better using a interactive website than just using pen and 
paper. 
Doing graphs 
You could interview them and make them do things. 
asking information. 
The hands on part and the practicality aspect 
Surveying the people and finding out about their interesting lives. 
How the people had actual lives and a history. 
nothing 
You could interview people 
nothing 
The fun thing you could interact with people 
It was simplistic and easy to use. 
getting to ask all the different people different questions. 
i liked how there was lots of people to chose from 
How it seems endless and free 
the interactivness of the hole program to talking to ghosts to making people run 
it was a fun way of learning and different to how other schools would of learned it  
it was an interesting website 
just learning new things and collection data to people 
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how we could interact with people 
That you could see the person when getting them to do your quiz and had different 
activities you could make them do to get different statistics 
providing good information 
nothing at all 
that you could interact with the people 
i liked explooring the different islands on the islands project and i liked working with my 
friends to find out the answers i need. 
Easy way to learn 
finihing it 
that Maeva is a place and my name is Maeve.  Also that it was fun collecting data 
You can give the people what you want 
it was simple 
The characters were all different so it made it more like real life 
Nothing, i hate the sites format 
I hated it because it took too long to complete each task and a survey. 
i enjoyed that we got to choose what survey we did. 
it was a fun way to learn 
talking to the avatars 
it was interesting 
the creepy looking children  copyright Abby Caitlin Cameron 
I enjoyed the interactivity 
I liked the Islands because it showed me how statistics can be useful in life outside of 
school. 
it was fun 
It is difficult to get the right people 
It took rel life time. 
fun way of learning maths 
It was fun and different 
That you could give someone however many glasses of wine you wanted and they would 
never say that they were drunk. 
it was different because you could perform tests that you couldn't do on ordinary people 
How much data and evidence you were able to receive was great. 
I enjoyed being able to talk to the people in the islands. I also enjoyed being able to solve 
different equations with the information from the website. 
I enjoyed that the islands were similar to real life and there were many options to do with 
the people. 
not doing textbook work 
It was easy to use and function, and I didn't have any problems with it 
i enjoyed using the islands because it was faster than surveying people in our class and it 
was easier. 
once you got the hang of it, it was easy to navogate. 
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it was better than hard sheet data 
Allows you to work at your own pace. 
drugging kids 
It was extremely boring 
it made learning more interesting 
That is was easy and on the P.C 
not a lot i struggled with the teacher and the way he explained the subject . 
i liked the people 
doing all the research and teaching my self besides the teacher 
That I learnt different things about what was going on with the different temperature, 
people, etc. Using the Island helped me with different Statistics that might be good in my 
future life. 
Having an organised excel layout for results. 
I enjoyed having conversations with the students from the islands 
Nothing\] 
It made the statistics seem more realistic 
getting to talk and interview the person because they all had different results 
the people 
getting to talk to the person 
Because you could give people drugs. Also that it was as if it were real life. 
It was interactive 
it was fun 
made it interesting 
Simple and easy to use UI 
I enjoyed gathering the statistics and seeing the difference of boys to girls in terms of the 
flash reaction test (as well as having interesting conversations with the people) 
i enjoyed seeing what people have done in their lives like drugs. 
it was fun and made maths a bit more interesting 
It was easier than having to do it yourself 
I liked the ridiculous amount of effort it takes to find people in the Islands. This is because 
I like banging my head against brick walls. I do it every afternoon after school. 
It was easy to access and it was extremely easy to navigate. 
it was fun to collect data from virtual people and be able to have a conversation with them. 
Nothing because getting the results of every single person was incredibly time consuming 
I liked the fact that you could use the internet and a virtual world. Making it appealing to 
students of our age. 
collecting the data 
nothing 
that it gave you the data 
speaking to  people 
it was fun since we used our computer's to do our assignment instead of using paper 
I enjoyed giving the different people the tests. 
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You didn't need to actually survey people but instead just do a test on the computer. 
being able to do activities with the people 
I thought it was smart how they made it look more our age, and not so much of a serious 
'grade 11' looking site. It made things more enjoyable, as well as simple and understanding 
to use. Over all, it was enjoyable enough for me to have enjoyed it. 
nothing 
It made it realistic. 
nothing 
That you can talk to the people and that you could do more than one test on them. 
I learned how to do certain types of graphs and that every bit of information is important 
It was pretty unique, which is probably the best part. 
Nothing, really. To be honest, it was just another assignment... 
nothing 
Im Unsure 
Testing the peoples skills, showing who was the fastest and the slowest 
It was a more fun and efficient way doing it on the computer rather than writing. 
nothing 
Not really 
It was fun to talk to the students and make them do the tests. 
It was really simple and easy to use, not confusing. It provided heaps of information as 
well. 
It was a different approach to an assignment - we've never actually done one online 
It was fun to talk to the virtual people and see what their responses were to certain things. 
It was very interactive 
Reading all the back stories of the students we were testing and having amusing 
conversations with them 
... 
agree 
i didnt enjoy it 
Not sure 
How I can interact with people 
Nothing, i disliked it very much. 
The Interaction with the villagers 
I enjoyed being able to interact with the people and the way that I was able to collect 
statistics from them. 
The people and how you can talk to them. 
unsure 
I enjoyed using interactive characters to obtain the data needed to master statistics. 
I don't know 
I like how it simulate realistic scenarios and results. 
making up the graph and histogram 
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i enjoyed the fact that i spend all my time using the islands to do this assignment that i do 
not feel is completely necessary. 
That it was a virtual school and community 
that you could talk to the people 
not much 
that I could talk to the people 
interactions 
That you could interact with the students. 
I enjoyed the interactivity of the website. It had a lot of depth. It was a fun way to learn 
math. Being able to talk to the residents was nice too. Overall it was a worthy and hands on 
experience. -Pierce 
Nothing tbh 
It showed the concept through reality roll play how statistics are carried out in real life and 
the benefits of using statistics in this manner. 
being able to test students 
not doing maths 
Taking a look into the islander's lives and exploring the various climates and factors of the 
Islands. 
nothing because the students were extremely hard to find and getting the results were time 
consuming 
I enjoyed that it was interactive. 
Interviewing all the randomly chosen students to participate in the data recorded and 
viewing their results compared to the other neighboring islands 
The information related to the islands website was very limited. Thus, I found it extremely 
pointless as I would have rathered to an assignment on true statistics collected primarily by 
ourselves etc. It took a lot of time gathering the statistics and half the people on the website 
were blocked off to giving a time for our data. It would make more sense and take less time 
if we gathered truthful statistics by handing out surveys ourselves etc. The assignment 
needed more of a point. 
I did not enjoy using the islands because it was time consuming and the results changed 
everyday 
It was easy to collect and understand the data. 
Making graphs and predicting results 
the cool names and not complicated data 
I did not enjoy the island, so I didn't enjoy learning statistics. 
It was fun to use 
nothing 
nothing 
nothing!!! 
The efficiency 
It was easy to understand and operate 
giving the people cocaine. 
Nothing, I don't enjoy maths. 
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nothing 
It was funny seeing how dumb the students were 
I enjoyed that there was so much to do, so many different tests and statistics you could look 
into. And from this a gained a greater understanding for statistics. I just needed to put in 
that last bit of effort to raise my A- to A+ 
everything 
It was simple and straight forward 
nothing 
i dont know. not much i guess. it was really time taking and boring and uninteresting 
nothing 
it was funny seeing how dumb the students were 
I enjoyed the Islands to some extent because I could administer coca leaves to people 
which is like giving them cocaine. 
the interface of "The Islands" was easy to use and follow 
I liked the fact that the statistics would always vary for every person and that we had to 
seek parental permission for them to do the light flash test. It helped to make it more 
realistic. 
I am not sure what I enjoyed about using the islands to learn statistics 
I enjoyed being able to look at different people and choosing what they do 
I enjoyed using different people and different places 
Nothing! 
I enjoyed using a different technique to learn about statistics in maths as it was a lot of fun 
and I wish we did more of this sort of thing in maths. 
how the people are like real people 
I enjoyed that we could interview them for what data we needed to collect 
Being able to ask the people questions. 
I enjoyed doing the different tests on the residents on the people of the islands. 
???  Unsure 
Doing it 
Using the islands website to collect data and seeing the different results. 
I do not know 
it was fun and interactive and different from the norm 
Chatting to them - they sing Daisy Bell???!!! 
I enjoyed using the islands because there were a wide range of results to look at. 
It was a fun and easy way to learn about statistics. 
The concept of interviewing people and the possibility of denial or unhappiness. 
It was a fun and easy way to learn about statistics and how its used throughout everyday 
life. 
I enjoyed the similarities to real life situations available. 
I like the task however it wasn't described well 
I enjoyed using the islands, but I did not enjoy partaking in the task. 
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I ENJOYED ABSOLUTELY NOTHING OF THIS IT IS THE WORST ASSIGNMENT 
THAT I HAVE EVER DONE AND THAT ANYBODY HAS EVER MADE. THIS A 
DISGRACE... PATHETIC... THE WORST ASSIGNMENT EVER... 
da people 
The humours answers and excel formulas 
I enjoyed talking to the people online, I thought it was a interesting way to collect data. 
using the website 
Nothing 
I liked how we used the computers. 
there was lots of detail in each of the people. 
it was fun and interactive. you could chat with the people which made it interesting. also, 
the set up of the website was quite fun as well. 
I really liked the fact that we could do it on our laptop. Also, I really enjoyed working as a 
group with my partner and also interviewing the characters was realistic. The website was 
obviously a lot of fun and was exciting. Furthermore, a few of the question were pretty 
easy in comparison to less of them. 
Nothing. 
Nothing. It was awful. The instructions were terrible. This put off me and many of my 
friends from statistics. It was boring and terrible and I did not enjoy it. DO not make 
children do this. It is not very educational. 
Asking people if they are happy and chat with them. 
I enjoyed interviewing the people 
I liked the interviews but this report was poorly executed 
I enjoyed using the islands because it was different then normal class work which made it 
interesting. 
I enjoyed interviewing the many people in the Islands, not so much to learn, but frankly to 
laugh at the unexplainable answers they gave me when I asked them a question. 
I enjoyed the extra's that allowed me to find infant babies who gave me permission to 
perform tests, some of my favourites from these tests included: Making babies smoke, 
injecting them with adrenaline and especially administering methamphetamine to the 
children. 
Collecting data individually , rather than relying on pre-collected data that the whole class 
has to follow. (Leaving no variation in the results, in comparison to peers') 
It was well constructed and is a good program to use as it is very similar to surveying real 
people. 
looking at what drugs the people had taken 
I enjoyed using it because it related to real life situations. 
I enjoyed the wide range of tests and the abundance of subjects. 
Obtaining the data myself and using my computer 
nothing really 
it was on my computer. i like using my computer 
The way you can actually see what the data is coming from. 
great way of getting information 
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good way of learning 
It was more interactive compared to other types of learning. 
How easy and straightforward it was 
It was engaging, not only because it was something different, but because we where 
allowed to use our computers in a Maths class. 
nothing 
Interaction with the characters made it seem more life like. 
learning the different statistics in the islands 
using the Islands to learn statistics was good because it was a randomised chance so it 
seemed more realistic 
using my computer 
I liked that you could talk to the person and it was easy to see the information about the 
people. 
I enjoyed exploring the islands 
that it was on a mac and not a book 
I think it was cool to choose your own island and school students to complete the study. 
that you could feed them drugs and different substances 
It was better because it made it feel more realistic and helped give us a better 
understanding of statistics 
It was not execrating enough so the enjoyment side was boring and thee wait time for the 
activities  took too much time, because for a statistics game it should be quick and easy 
without boring the user XD 
I enjoyed learning from a different point of view, also having it more interactive. 
it was easy and efficient 
Going on my mac. 
going on my mac 
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maybe expand the bots knowledge 
To make it easier to find house numbers, e.g A search bar. 
the islanders all live in the same village that they are born in but have moved multiple 
times. More survey questions could be added. 
Many questions in the interview did not work such as asking: "Do you smoke?" Asking 
this always resulted in yes as the answer - even in children. 
Not sure 
I would not change The Island because I am sure that other people found it useful. Just 
because I did not does not mean others didn't. 
Make more variations in survey results, such as purposely including outliers similar to 
what happens in real life 
more interactive and realistic conversations. the people tend to stray off topic by reciting 
song lyrics or memoirs 
better internet connection 
Making the UI more efficient would be nice. Making it a snappier experience on the server 
end would be nice as well. 
Less numbers in histories and stories and more interaction with the islanders to find out 
how many statistics link together. 
It was really good so I wouldn't change anything. 
I WOULD MAKE LITTLE THING LIKE WHERE THEY LIVE CHANGE THEIR 
FEELINGS AND LIFESTYLE. 
less time to take samples 
The islands is so slow and I hate when they decline the task 
worth sheets, and a class tutorial/video on how statistics work and how you do it. 
Fix the thing where it says missingFRIENDSIBOTMASTER or something. 
create a search bar to find house numbers easily 
that the people know more common things such as seasons, so they don't all have the same 
answer 
The people are really dumb and have exactly the same opinions on everything. Also maybe 
when you feed them or whatever they actually react 
if they weren't declining 
every thing 
I would  make sure that the people that you are interviewing have all different responses to 
your question or data that you are collecting because then you will get a false data 
collecton. 
make the talking people work better and have better graphics 
working harder to understand more 
respond to all questions not just some questions. 
make the talking people work better. 
If I could change a main problem me and my partner were having, it was the responses as 
they were to dull and weren't specific. 
That i dont have to talk to anyone on thee islands 
It could be a bit more realistic. 
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i would change that they could answer a lot more question when you investigate them and 
their information and history was larger. 
interviewing the people of the islands 
When your interviewing someone, make sure to have serious answers instead of very odd 
and silly question. Also they should have educated answers 
im not sure 
not sure 
i dont know 
Nothing 
the efficiency of how everything worked, for example clearing my contacts list took almost 
an hour, it'd be nice to have a clear all or something. 
that it's be easier to find adults of a certain age and gender 
i dont know 
Make easier names 
The island work sheets were very confusing at one point. the tasks were very slow. Also 
having to delete each individual from the contact list was really hard and wasted a lot of 
time. 
I would like it if the all the people give consent to you so it doesn't make statistic like 
surveys or tasks frustrating. 
Everyone would accept your consent and never decline 
I am not sure it is fantastic 
That the times and consents were alittle quicker 
On the island the names of students and teachers were a little confusing to constantly copy 
into numbers. 
Nothing 
Make the activities more interesting. 
More maths and less time consuming, data collecting and organising. It takes too long and 
is boring. 
It's really hard to navigate and can be really tedious when trying to complete different 
project (people declining the study, not being able to delete all your contacts to start fresh).    
Also, making the character take up to five minutes to complete a task can be really 
frustrating when you're under time constraints in class. 
Nothing 
Maybe have more questions to complete with different people and have less houses so it 
does not take to long to find the house. 
No 
Getting a faster way of collecting data and not having to go to each individual person 
Nothing, it is very good the way it is. 
To have a different varieties of statistics 
The fact that people can refuse, better hub that'll track who you've asked and their score, 
basic things that would make using this site easier. 
nothing 
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To not have the consent part when you want an islander to do a task because it is really 
frustrating and slows down your work flow 
Memes 
I would make it quicker to survey someone. 
People denying me my right as a human to perform tests on them 
Not having to wait for the experiments to be completed and to make the islands better 
graphics 
Find it easier to find data 
Nothing 
Manage time more collaboratively 
Nothing 
I would make an app so it can work mpmore smoothly 
Make sure all the links work and load faster. 
Maybe be more interesting 
More visually apilling and faster number names and in the schools, halls houses just make 
it more apilling and plesing 
Get rid of the consent thing. 
I'm not sure. 
I'm not sure 
Not have massive chunks of students leaving schools randomly. 
Spend more time trying to learn during the first tasks rather than getting them done. 
Bit faster 
To not have to open each person as a new page so it will move faster. 
Make it a bit easier to use. 
Doing it on a computer rather than an ipad 
I don't know 
Done stats basic review before doing the island task 
Make it more realistic 
The task was to linear and long and felt very tedious from all the name gathering 
Not have to do it at all. Most stupid thing I have ever had to do. Absolutely useless. It is an 
embarrassment that it is even part of the curriculum. All I've done is clicked and waited 
and wrote things done without learning anything or applying any skills. 
Not declining tasks 
If was a bit challenging finding data 
I would make it optional 
Nothing 
Ask a range of people 
they don't drink enough milk 
not be rejected by over 20people to run tests on them 
dont know 
make talking to the ghosts more fun 
Better animations. 
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make things more interactive and realilistic 
for the results to load faster 
make it easier to collect results from several people 
for the loading to not take so long 
unsure 
no declining 
nothing 
I don't have any ideas for improvement. 
unsure 
I have nothing I would want to change. 
no declining 
Not opening a different webpage every time I click on something 
Well, everything is cool but I hope that the people would not decline you sometimes when 
you ask them to participate with your studies. 
the loading for the surveys to be quicker. 
the way they blink and move their heads was a bit creepy 
MAKE IT SO YOU CAN GET HIGH AND DRUNK 
that the people move around and don't just blink and smile or frown. like when we set them 
tasks the move around instead of standing still. also that they have a bigger range of 
responses for our questions. 
it would be for the people to give us straight up answers not estimates. 
maybe be able to make the people do stuuf 
To actually see the islanders do the tasks given 
being able to do more 
i would not improve anything 
When you interview them they need to have more options or opinions because they will 
agree with anything you say. For instance i said do you like ice cream with every single 
flavor after the question I would say that I love that flavor. they would say "Me too" 
Maybe make it faster to actually get to the maths bit instead of setting it all up. 
When there response for obtaining consent is unidentified 
go on the islands more. 
all the questions asked in the booklet. 
The people should be nicer to me. 
Nothing. 
Make everyone obtain consent and to work ALOT faster 
everything 
make sure the people answer correctly 
Take away the consent function. 
that everyone will agree to doing a survey 
not sure 
The activities and questions given 
Nothing 
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nothing it is perfect 
more tasks 
not sure 
nothing it was really good 
It can choose people for you like if you could say pick 20 people it would pick them for 
you. 
maybe if the people didn't say weird quotes and tried to answer the question 
not using it 
i would rather do things on pen and paper 
i would have liked to ask moor questions and lean more about my people i choose. 
No 
make people look less wierd and make things more realistic - but good people and storys 
nope 
Add something to do with maths in it 
add little quizzes 
Add quiz 
b3 ab13 2 bu1k t35t 
Selecting multiple people at once to do something. 
i wouldn't change anything. 
I wouldn't change anything 
make them cooler and more realistic 
no 
gives you real food 
That the activities would be quicker 
get a different teacher 
I wouldn't change anything. 
nothing 
Better interface 
if people could communicate better. 
have a random box where you can set pick a random age/random house,gender but have 
options for certain age bracket and stuff like that 
It was very time consuming and was a bit confusing to get used to 
To make it a bit more realistic like you cant give meth to zero year olds. 
if the people would always give concent 
If I could change anything, I would make it so you could very easily get their consent. 
I would make it easier to get consent, as it can take a long time to find participants. 
everyone should have rainbow afro's 
i would change the contacts and have groups you can put different people in. 
i would catagorize or allow for the catagorisation or filing of the list of contacts.  i would 
also add a help section. 
Having to wait for activities to be completed. 
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make people die after giving them too much drugs 
i dont like homework 
to make things easier to find 
have a different teacher. 
no :) 
i would have more understanding about this website 
It would be having different things like temperature, using statistics on the house, etc. on 
the island. The island was useful in different working's out. 
That it was hand written. 
nothing 
not do anything 
being able to move the person so they could talk and move (e.g. wave when the said hello) 
The people 
if the person could move when you talk to them 
nothing. 
No 
NOT REALLY 
Major - Allowing multiple tests to run in the background and notification when completed 
rather then being stuck on survey screen for each person and slowing down computer by 
using multiple browser tab.   Minor - Matching hair colour, skin colour and name with their 
race (Seeing dark skinned person with blond hair and name Takeshi Yamato is ridiculous) 
I would change the tediousness of gathering results and lower the rate of which people 
deny participation when asked. 
make it easier to find people, leave the same people on the site for a litterall year. And 
ONE MORE THING, GIVE PEOPLE PROPER NAMES AND MAKE ONE OF THEM 
FAMOUS PEOPLE. AND INCLUDE PROPER GAMES LIKE CSGO, OR COD. 
it would be better if the names were in alphabetical order and had numbers next to them 
Have the names put in alphabetical order so easier to find, or have the numbers associated 
with the name in front of the name, take the names off that no longer work 
It was a fantastical experience and fun for the whole family. However some improvements 
would be to make it even more difficult and un-intuitive to operate for those fans of hurting 
themselves like myself. Overall a great time, i would certainly use it again - 10\10 
Adding the digital students to contacts should create a link to those students. 
It was very annoying having to switch back and forth between the people and their tests, 
especially if you have troubles with your internet. My internet was very slow throughout 
the data collection and this made the assignment go very slow. Overall it was a painful 
procedure and I would rather have gotten the data from a document or hard copy. It was 
also frustrating when the students fell asleep or their parents did not let them participate. 
Another problem that I had was when I collected the temperatures as I collected some in 
one week after another. The season hanged which meant that I had some summer 
temperatures and some autumn temperatures. 
That you don't need parents authentication and that they don't sleep because it then gets in 
the way of real peoples sleep! 
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Extremely slow and time consuming, not very enjoyable. 
Make it easier to find the names 
nothing :) 
that it would give you a list and that they didn't graduated that quickly 
the amount of people 
make the names in alphabetical order so it would be easier to find, also it should be in age 
yr so it is more fairer 
The tests shouldn't have taken that long to do. There could be a sample  of less people. 
Make the people look better. There heads were too small for their bodies.   But other than 
that, you could make the tests not have to take any time. 
being able to find the people in the islands easier 
There is nothing to change or improve on this site. It is simple and easy to use. 
nothing 
Make more students allowed to take the tests 
--- 
Nothing much at all 
to make it easier to find information 
The bots have limited responses, I'd say improve dialogue. 
The website and concept itself is a great idea - I can't really fault it. 
everything 
Im Unsure 
Fair- Age groups, and making sure everyone does it once 
To make it easier to do the tests and find the people, also make the names more 
understandable 
nothing 
Use different avatars for different people.   They really disturbed me. 
To actually answer, when interviewing them, short, teenager responses. 
MAKE A SEARCH BAR!!!!!!!!!!!!!!!!!!!!!! 
The virtual people can't say the same thing when they don't comprehend what we said. 
I would make it easier to use because there are currently too many people/places to scroll 
through and there should be a search bar 
Not have to ask permission from the parents as more often than not the permission would 
be declined. 
... 
agree 
i dont know 
Find an easier way, or a quicker way to count all the people without having to individually 
click on each person. 
Make the information more clear 
Nothing 
More chatting options and depth 
Better conversation skills. 
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unsure 
I would improve the order that the students are in. It is much easier to collect data if the 
students are in alphabetical order. 
Well maybe they dont go to sleep, so we can still get the statistics at late night 
More efficiency when gathering results- it takes too long to wait for consent, and for the 
results. 
I would change the name to Alphabetical order. 
idek. 
That the students' stay with you when you test them so when the year in the islands ends, 
you can still see & run tests. 
more fun 
gabe cant count to three. 
more fun 
takes less time to do to time consumingggg 
I think it is frustrating when the student's deny to be tested for the flash and light test and I 
have to find a new set of students and this experiment was extremely repetitive. It was also 
time consuming 
Maybe include a calculator, or make it so that you can do a test immediately to save some 
time. 
I would improve it by making it easier 
To enhance realism of surveying the characters should have the ability to speak and 
verbally respond when answering questions, also maybe an improvement in there 
appearances. A better choice of questions should also be considered. 
i don't knoe 
less math 
Nope. 
make sure the seasons don't change and the students don't go to sleep and don't need 
parents authentication. 
Maybe a search bar could be added so that certain people can be found straight away with 
ease. 
I don't know it was basically PERFECT! 
It needs more data relating to the people. They need to improve the website as it lags 
terribly and takes forever to collect and gather information. It took more time getting the 
data then it did answering the questions. 
I would change how the results for the temperatures change everyday because it is 
frustrating and everyone has different results 
To make it less time consuming and don't have the results changing each day. 
Make all the students agree to do your surveys 
make the temperature highest and lowest, and record the temperature every day and put it 
in a document so i can go back and look at previous data 
Make the course more interesting and interactive. 
lol, idk 
nothing 
 235 
Appendix G(ii): All qualitative responses to item 2 (Phase 3) 
 
Page 9/12 
 
Make it a bit more fun and enjoyable! 
nothing!!! 
That the people dont go to sleep meaning that you always have an access to data results. 
less time-consuming 
more drugs to be given to the little people. 
Simple system  Villagers not going to sleep 
Make retrieving the results more quicker. 
noting 
Idk lol 
I enjoyed every part of the island activity, the temperatures changing everyday and the 
amount of people you could test on. The only thing I would change where the last names of 
people because if I wanted to get a more accurate answer I would like to have the tests 
done on non-related children and to do so the last names should be changed.    THNX :P :) 
:D XD XP 
nothing 
nothing 
takes too long 
i would change how long it takes to get all the statistics of all the results of all the villages 
of all the islands, then getting the time taken for 15 students. basicly i would improve the 
HUD (heads up display). 
not use the islands 
i would chose smarter kids 
Getting the statistics for my work took a really long time, so I would hope they could 
develop a quicker way to retrieve data. 
I would make it so you could give the people meth and such to see what happens. 
N/A 
I'm not really sure. I think that I would want the tests to be completed a bit faster, but other 
than that, there isn't much to fault. 
I would probably change the rate at which the school students graduated 
I would have different age categories, in boxes to make it easier to understand 
nothing 
not do maths! 
Nothing. 
the people would give you real answers 
Having everyone able to participate in the data collection. There may be someone that has 
the right age and gender but does not want to participate. It is really annoying when that 
happens. 
Being able to ask them a lot of different questions. 
I don't know. 
Unsure 
nothing 
To take it slower and take my time to work out the problems more ect. 
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nothing 
to not do the activities (like bungee jumping) in real time 
Less glitches (it always says undefined) 
To not have to wait for the people to finish the test like bungee jumping. 
I would make the people smarter as they didn't always understand what was being asked 
Quicker methods to complete the task. 
That we dont have to obatin consent and just be able to interview them because it took too 
long to wait for them to obtain consent. Otheriwse it was a perfect idea and no 
improvements needed. 
More varied responses to some questions/statements. 
the way the questions were worded 
I would change the way the task is described and the whole task at hand quite frankly 
LITERALLY NOTHING... IF I COULD NOT DO IT AT ALL THAT WOULD BE 
BETTER....WHO WOULD INTERVIEW A BILLION PEOPLE HOW CAN ANYBODY 
UNDERSTAND ANY OF THE RANDOM QUESTIONS? 
da people 
Better instructions and more interesting answers 
To make the wording of the questions easier, it was sometimes hard to understand what the 
question meant. 
Wording of task sheet was terrible 
Don't use the Islands to teach statistic, it's a terrible way of learning statistics there are 
more benefital websites to help kids learn. This project was useless and the questions were 
badly written (with spelling errors might I add) 
The wording of the questions were quite confusing. 
make the questions simpler and more to the point. make the sample sizes smaller. 
change the wording of the questions as they are not worded very well. it was confusing and 
not clearly explained. use less words, but make it meaningful. do not complicate it or else 
students will dislike the tasks. 
The questions were very vague. In a fact, they were quite easy except the wording was not 
clear at all or very hard to understand. Once the teacher put proper wording, it was 
understood as she broke it down. It was very fun except their is better wording needed. 
The islands is not effective. It is basically just a random sample generator. Everything 
about it needs to be changed, but what really stood out was that it needs to help students 
learn how to display, understand, interpret and draw conclusions about the statistics rather 
than just giving the statistics- we could just as easily have surveyed the class. The 
instructions for the project were really vague and hard to understand. Even the TEACHER 
couldn't understand the instructions- so we had to redo it differently. We were not 
challenged or extended by the task and we learnt nothing. The whole class had a very 
displeasing experience  with 'The Islands'. 
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The instructions. they were awful no one had any idea what to do. It was really difficult to 
understand. Also, Why would you try and force us to interview 120 people! DO you want 
to do that? That's what I thought. No. This is idiotic. THe instructions were way to difficult 
and the avtual website was a waste of time. This is on my list to never do again. I bet you 
were all so proud when you came up with this statisitcs report. "Wow, we're so cool!! 
we've designed this awesome program and report" No, this was a failure and you should go 
and cry yourse3lf to sleeep because of your terrible terrible mistake. I enjoyed statistics 
before this but now I find it quite disgusting. The instructions were endecicpherable and 
everyone spent so long trying to understand them they couldn't do the report. Please, never 
force another child to do this. I honestly don't care if you contact my school about this, but 
remember this SNITCHES GET STITCHES!!! Don't be whiny. I'm not kidding when I 
said everyone hates this. 
Speak Proper English 
This is perfect. 
I would word the questions differently because some of the questions, to me at least, where 
extremely confusing and I spent more time trying to understand them then answering them 
because most of them only required only a sentance. I used to enjoy statistics until we did 
this activity. 
The instructions need to be a lot clearer because it was near impossible for us to 
understand. It made learning statistics a chore because of the fact that the instructions took 
a lot longer to decipher than actually doing what the instructions has told us to do. 
the wording of the questions 
If I could change something it would be to make selecting large groups of living people 
using specific criteria (age, medical conditions etc) a lot easier.  Selecting living people in 
a certain age range is very difficult, and made some assignments quite harder. 
Being able to test addiction rates between different drugs and age or hormone levels to 
determine if a specific age is more vulnerable to drug addiction. 
More interesting or simpler problems. 
Not too sure it was a good program, maybe the animations if anything. 
make it real people 
That you wouldn't have to ask for consent from the people before testing them. 
You should not need to gain consent from people because it waste time and can stuff up 
your results. You should be able to type in an age and everyone that age will come up. 
unsure 
nothing 
not sure 
Make it an online game so you can see your friends and explore the islands 
im not sure 
nothing 
To do less islands. 
The UI 
The teacher. 
everything 
it takes so long to gather all the infomation to gather and get the statistics 
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I am unsure the Islands worked very well for statistics 
making if faster 
Nothing it work well and was easy to understand for me. 
nothing 
make it easier to understand 
To not refresh the page overtime you finished a memory game of one student. 
just making getting to areas easier 
The thing i would change is the names of the people because they all had the same name 
which was annoying as well as having weird names. 
Nothing 
the activites could be faster definitely when you have a time frame to do it in 
Don't know. 
do know 
Options to make data collecting more efficient 
 
 
